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“ 0 races roa create sunt diviti® sapienfcia? et pofcentwe testes, diviti® felioitatia 
humanre:—ex harum usu bonitas Creator is; ex pulchritudine mpimtia Domini; 
ex ceoonoroiA in oonservatione, proportion, renoyatione, potmtia majestatis 
eluoet. Barum i toque indagatio ab hominibus svibi relietis semper astimata; 
A, vero eruditis et sapientibus semper exculta; mate doetis et barbaris semper 
inirnioft fuifc.”—Ltim^ius. 


“Quelquo soit le principe de la vio onimale, il ne faut qu'ouvrir leayeux pour 
voir qu’elie eat le chef-d'<*uvre de la Toute-puissanoe, et lo but auquel sc rappor- 
tanfc toutes ses operations/’— Biiucknjsh, Tkiorie du Sytstbme Animal, Leyden, 

1767. 


.... ...... The sylvan powers 

Obey our summons; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And pimple heath-flower oome not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rook 

Or rifted oak or cavern deep *. the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide: the frozen poles, 

Where peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, 

All, all to ns unlock their secret stores 
And pay their cheerful tribute. 

J. Tavlok, Nomieh, 1818. 
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I .—On a living Spinoae Rhynchonella from Japan, 

By the late Thomas Davidson, LL.D., F.R.8. 

g iTRODUCTOKY. —The material for this paper was found on 
. Davidson’s table after his death', with a wood-block drawn 
from his own illustrations. In accordance with his wishes I 
have prepared for press the following short notice of this new 
and most interesting recent Brachiopod, the last he was des¬ 
tined to figure and describe, for death put an end to his life¬ 
long labours on the Brachiopoda on October 14. 

Dr. Davidson intended this paper for the * Annals and Maga¬ 
zine of Natural History,’ and it now seems peculiarly fitting 
that it should be published in the periodical which issued his 
first important memoir on the group, that <c On the Classifi¬ 
cation of the Brachiopoda” (vol. ix. 2nd series, 1852), just 
thirty-three years ago.— Agnes Crane.] 

Rhynchonella DQderleini , Dav., n. sp. 

Shell transversely subpentagonal, wider than long, hinge- 
line obtusely angular. Dorsal valve deep, posteriorly uni¬ 
formly convex, anteriorly divided into three lobes, the central 
one forming a broad, rounded, mesial fold, varying in eleva¬ 
tion according to the age of the individual. Ventral valve 
ranch less deep than the dorsal one ; with a broad mesial sinus 
of greater or lesser depth commencing at a third of the length 
of the shell knd extending to the front. Beak moderately 
produced, almost erect, with an oval-shaped foramen situated 
under its gently incurved angular extremity and margined 
by narrow deltidial plates. Lateral margins of the valves 
Ann. <fc Mag. N. Hitt. Ser. 5. Vol. xviL I 



2 Dr. T. Davidson on a living Spinose Rhynchonella. 

slightly sinuated and forming in front a more or less elevated 
curve. Surface of valves marked with numerous delicate radi¬ 
ating ribs, with interspaces between them of almost equal 
width, and increasing in number at variable distances from 
the beak by the interpolation of shorter riblets. Ribs num¬ 
bering in full-grown specimens sixty, close to the margin. 
Valves closely crossed by numerous equidistant concentric 
raised or foliated lines of growth, giving rise at the margin 
on each riblet to short, sloping or erect, hollow spinuW 
Shell-structure fibrous, colour light yellowish grey. In the 
interior of the dorsal valve are two short curved lamell© for 
the support of the labial appendages. Length 12, breadth 13, 
depth 7 lines *. 

In the young state the shell is much flatter, without a 
mesial fold, the ribs are fewer in number, and the spines have 
not yet become developed. Number of ribs about thirty, half 
of which originate born the interpolation of shorter ones 
between the others; some are also due to bifurcations. 

Habitat. Several specimens of this new and interesting 
species were dredged by Dr. L. Doderlein in the living state in 
about 100 fathoms in Sagami Bay, Japan. It. Doderleini is 
often found attached to corals. 

It was associated with Ilexac- 
tinellidse, the crab Litkodcs 
hyntrix } Laqueus rubellas, Ter. 

Blanfordiiy and T. caput- 
serpentis. I am informed by 
Dr. Ddderlein that it was 
dredged close by u station 232” 
of the ( Challenger’ Expedition, 
but a little nearer the coast, 
in from 100 to 250 fathoms. The 
sea-bottom was covered with 
mud, stones, and volcanic ddbrig, 
and was rich in animal life 

Observations. —In this very 
remarkable species, by far the 
most noteworthy of all the living 
members of the Rhynchonellidee, 
the spines project from each rib. 

They are arranged in regular 
rows, and not irregularly scat¬ 
tered over the surface of the 
shell, as in Rh. spinosa , a some- 

* [Dr. Davidson’s description verbatim.—A. 0.] 

t No lea# than thirty-two species of Brachiopoda have now been 
obtained from Japanese and Chinese waters. 



A. Adult Rh. Doderfaini, 
Dav. 

B. Portion of external stir- 
face enlarged, to show rib*, 
interspaces, concentric lines, 
and spines. 
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On the Earth-Snakes of India and Ceylon . 

what similar form from the Inferior Oolite of Dundry and 
elsewhere. That species and its allies, R . hradfordiensts and 
R . Grossly are profusely covered with longer spines, which 
appear to be a characteristic of age, as they are not so deve¬ 
loped in young specimens. R . Doderleini therefore exhibits 
an interesting survival of a form of shell-ornamentation 
which formerly prevailed among the Palajozoic Productidce, 
Orthidu?, &c., and the Oolitic Spiriferidce and Rhynchonellidfle. 
No spinose Brachiopoda arc known from the Cretaceous or 
Tertiary period, and the species now described is the first 
example of the kind among living species of the group. 

I have named lih. Doderleini after its discoverer, Dr. L. 
Doderlein, of the Naturhistorisches Museum of Strassburg, 
who kindly placed the specimens ho dredged in Sagami Bay, 
Japan, at my disposal for description and illustration. 

Thomas Davidson. 


II.— An Account of'the Earth-Snakes of the Peninsula of 
India and Ceylon . By Colonel it. II. BEDDOME, F.L.S. 

Uropeltid®. 

Body cylindrical, with a small head, not distinct from the 
neck ; eye very small or moderate. Cleft of the mouth of 
moderate width ; teeth small in the maxillary and mandibu¬ 
lar bone8 ? none in the palate ; only one pair of frontals, four 
upper labials ; a longitudinal fold at the chin only in Melano - 
phidium ; tail very short, truncated, and terminating in a 
rough shield, which is rounded, square and more or less bi¬ 
cuspid, or flat with the caudal scales more or less keeled; or 
somewhat tapering, with a small terminal scute, which is 1-2- 
pointed, or with a horizontal ridge, with the caudal scales 
often quite smooth; anal bifid. 

The species of this tribe are confined to the peninsula of 
India and Ceylon and are peculiar to the mountainous dis¬ 
tricts or to the heavy forests at the immediate foot of the 
mountains; their headquarters are the western ranges of 
mountains from Canara to Cape Comorin, only one species 
having been found on the mountains of the cast coast, ana only 
three north of the Kudra Mukh in South Canara, on the west 
side; some few only are widely distributed, others are exceed¬ 
ingly local and appear to be very rate in their localities. 

They burrow into the ground, and are often dug up about 
coffee* and tea-estates; but they can always be collected by 
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turning over logs and large stones in the forests, and even on 
the grass-land at high elevations, and during the rainy season 
they are not ^infrequently found about the roads. They are 
generally of small size, about 1 foot long, with a girth of 
scarcely 1 inch ; the maximum length as yet known is 24 
inches (a specimen of Silybura grandis ), the maximum girth 
3 inches (uropellis grand is) . They never attempt to bite, 
however much they may be handled or teased; they will at 
once twine themselves tightly round a stick, and can be carried 
along without their attempting to escape. They are all ovo- 
viparous ; they live almost entirely upon earth-worms. The 
eye is generally exceedingly small and lies well within the 
margin of the ocular shield (which is formed by the confluence 
of the supraorbital and jx>stocular) ; it is only in Platyplectrurus 
that the eye can be said to be distinct and to have a post- 
ocular as well as a supraorbital, for, although there is a supra¬ 
orbital in Plectrums and in Teretrurus , the ocular shield is 
more or less produced round and underneath the eye, and 
cannot be strictly called a postocular. Melanophidium shows 
an approach to the Calamaridas in the longitudinal fold at the 
chin, and Platyplectrurus show’s a still nearer approach in its 
broad head, the situation of the eye, and the arrangement of the 
surrounding shields, so that the tribe Uropeltida^ will probably 
not be allowed to stand unless it be only for the genera witti 
the truncated tail. Many of the species are beautifully 
coloured with red and yellow when alive; the yellow 
colour always, and the rod sometimes, fades to white in spirits. 
Green and blue colours are never present, but many of the 
species, particularly of the genus Mdanoplndium , have a most 
lovely iridescence when held in a certain light, and the violet 
and blue tints are very beautiful. 

I have had many of the commoner species for long periods 
in captivity in boxes of earth, feeding them on earth-worms; 
but I have never known them to breed in captivity. 

Synopsis of the Genera . 


Tail truncated. 

The caudal shield rounded, aealeless, the caudal 

scales generally smooth... Riiinophib, 

The caudal shield large, flat, scaleless. UhopbijTIh. 

The terminal scute square at the end or bicuspid, 
the points side bv side; the caudal scales 
generally strongly keeled . SavUrnu. 

The terminal scute vertically compressed, the 

points superposed... Pi- rctkubxxs. 

Tail tapering. 

The terminal scute a single sharp point; no 

median groove along the chin . Teretbukus. 
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Earth-Snake* of India and Ceylon . 

Tho terminal scute, a. single sharp point or fur¬ 
nished above with two parallel ridges, which 
are pointed at the ena; a median groove 
along the chin.*. Mklanophidium. 

The terminal acute, at least in the male, ending 

in a horizontal ridge; no median groove- Platyplecteueus. 

Rhinophis, Hemprich. 

(Dapatnaya, Kelaart; Mytilia, Gray.) 

Tail cylindrical, very short in the female, rather longer in 
the male, terminating m a rounded scaleless rough shield, the 
caudal scales smooth, hut sometimes with faint traces of keels j 
head conical, rostral acutely pointed, produced back, and sepa¬ 
rating the nasals; eye always very small, lying in the front 
part of the ocular shield and well within the margin ; the first 
pair of lower labials generally form a suture behind the median 
shield^ followed immediately by the first ventral; a pair 
of clun-ahields sometimes present. No supraorbital. No 
mental groove. Beales round the middle of the body in 17, 
rarely in 15 rows. 

Ilah . Ceylon and South India. 

Synopsis of the Species . 

Caudal shield in extent equal to the head. 

Kostral very long, with distinct kool above. 


Colour nearly uniform . oxyrhynchus. 

Much dotted. pumiatm. 

Hoatral shorter, without distinct keel. 

No red maikings (Ceylon species). 

Ventrals 160-176. plaiuccps. 

„ 191-202. Trm'lyams . 

Belly red (South-Indian species)... sanyuincus. 

Caudal anield much smaller than the head. lilythit. 


Rhinophis oxyrhynchus . 

Typhlop* oxyrhynchus, Schneider, Ilist. Amph. ii. p, .‘141. 

Rhinophis oxyrhynchus, Hemprich, Grundr. Naturg. p. 119; Dum, & 
Bibr. \ii. p. 154 ; Peters, Uropelfc. p. 9, tab. 2. ng. 1 : Gunther, 
Kept, of Brit. Ind. p. 184. 

J Dapatmya lunkadivana, Kelaart, Prod. ii. p. 16, 

Mytilia unimaculata, Gray, Proc. Zool. Soc. 1868, p. 284. 

Snout acutely pointed; rostral about half as long as the 
head, compressed, and furnished with a distinct longitudinal 
keel above caudal shield larffe ? obtusely rounded, extending 
to the lower surface of the tail, its extent equal to that of the 
head; all the caudal scales quite smooth both on the upper 
and lower surface of the tail j the first pair of lower labials 
scarcely meet behind the median, but there is a pair of chin- 
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shields (often unequal) between them and the first ventral. 
Scales round the middle of the body in 17 rows; vcntrals not 
much larger than the adjoining scales, from 214 in the males 
to 223 in the females; subcaudals 7 or 8 in the males, 5 or 6 in 
the females, generally in pairs, but often some of them single. 
Adults up to about 15-17 inches in length, with a girth of 
about 1|~1| inch. Body and belly nearly uniform brown, 
each scale with a lighter margin, some yellow markings about 
the tail. 

Uab. Ceylon, Central Provinces. 

Rhinophw punctatus. 

MJtinophis punctatufi, J. Mullor, Tre\iran. Zeitaehr. Vhys. iv. p. 248; 
Bum. & Bibr. vii. p. 167; IMers, Urou. p. 12, tab. 3. 

Psmdotyphlops o.ryrhynchw, 8chl. Abbild. p. 43, t. 12. 

Snout acutely j>ointed; rostral about half as long as the 
head, compressed and furnished with a distinct longitudinal 
keel above; caudal shield large, obtusely rounded, extending 
to the lower surface of the tail, its extent being equal to that 
of the head; all the caudal scales quite smooth both on the 
upper and lower surface of the tail ; the first pair of lower 
labials do not form a suturo behind the median shield, but a 
pair of chin-shields, often unequal in size, form a suture be¬ 
tween the median and the first ventral. Scales round the middle 
of the body in 17 rows ; ventrals not much larger than the 
adjoining scales, 228 to 240 without reference to sex (a male 
with 9 subcaudals having 246, and a female with 6 sub¬ 
caudals 240). Subcaudals 8 or 9 in the males, 6 or 7 in the 
females; the caudal scales faintly keeled. Length of adults 
tip to 15-18 inches, with a girth of —I inch. Yellowish in 
colour, each scale with a blackish or brown central spot, the 
scales in the series adjoining the vertebral series without spot. 

Ha 6. Ceylon, Central Provinces; in the neighbourhood of 
Kandy, under stones. 

Rhinophw planicep#. 

Typhlops philiwrimtA) Cuv. liegne A aim. ii. p. 74. 

Ithmophi*phuwjrinus, Mull. Trev. Zeitschr. Phys. iv. p. 249; Dual. & 
Bibr. via. p.T64, t. 39. fig. 1; Peters, Uropeltp 16; Jan, Icon. G4n<$- 
rale des Ophidieas. 

Ithinophis planicep*, Peters, Uropelt. p, 17, %. 9. 

Snout acutely pointed; rostral less than half the length of 
the head, quite fiat or scarcely compressed above; caudal 
shield large, obtusely rounded, extending to the lower surface 
of the tail, its extent beiiitf about equal to that of the head j 
some of the caudal scales, both on the upper and lower surface 
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of the tail, with faint traces of keels both in males and females, 
but fainter in the latter, some of those along the central 
row on the upper surface often much enlarged: no chin- 
shields between the first pair of lower labials and tlie ventrals. 
Beales round the middle of body in 17 rows; ventrals not 
twice as large as the adjoining scales, from about 154 in the 
males to 170 in the females; subcaudals 6 or 7 in the males, 
3 or 4 in the females, generally in pairs, sometimes single. 
Length of adults 11-12 inches, girth about l inch. Blackish 
brown or brown above, each scale with a lighter margin, a 
lighter colour below; a yellow band across the vent; some¬ 
times some yellow blotches on the anterior portion of the 
trunk. 

Hub . Ceylon, Central Provinces. 

1 have adopted Peters’s later name, as the older one of 
philippinus was given on the erroneous supposition that this 
species was found in the Philippine Islands. The vertical 
shield does not afford a specific character in any species of 
Rhinopliis or Silybara , as it differs as much in individuals 
of the same species as it does in different species; the supposed 
plant aps differs in no way from philippinus. 

Rhino phis Trevelyan us. 

Da/wlnaya Trevelyan a, Kelaart, Prodr. Fauna Ze} 1, ii. p. 17. 

Mytdia Getrardi , Gray, Proe. Zool. Soc, 1858, pp. 58, 203, tab. 13. 

Jtkinophi* homolepi* , llemprich, Grundr. der Nat,; Peters, Uiop. p. 1 i. 

Snout acutely pointed ; rostral shield much less than half 
the length of the head, slightly compressed into a keel above; 
caudal shield large, obtusely rounded, extending to the lower 
Surface of the head, its extent being rather more than that of 
the head; all the caudal shields quite smooth both on the upper 
and lower surface of the tail; the first pair of lower labials form 
a suture behind the mental, but there are no chin-shields 
between these and the ventrals. Scales round the middle of 
the body in 17 rows ; ventrals not much larger than the scales 
of the adjoining series, from about 191 in the males to 203 in 
females ; tail very short, 5 subcaudals in the males and 4 in 
the females. Length of adults about 11-12 inches, with a 
girth of about 1 inch. Body blackish, with the margins of the 
scales lighter; belly cream-coloured, the sides with a series 
of triangular cream-coloured or whitish bands which do not 
meet across the back. 

Bab . Ceylon, Central Provinces ; in the vicinity of Kandy, 
under stones. 
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Rhinophis sanguineus, 

JRhitiophis sanouinms, Bedd. Proc. Zool. Soc. 1868, p. 227 ; Gunther, 
K**pt. Brit. India, p. 18(1 

lihinophis microlepu , Bedd. 1. c. cum icon, (young). 

Snout acutely pointed: rostral one third as long as the head, 
slightly compressed, with an obtuse longitudinal keel above; 
caudal shield large, roughly lined, obtusely rounded, extend¬ 
ing to the lower surface ot the tail, its extent being about 
that of the head ; caudal scales in the males smooth on the 
upper surface of the tail, 4-8 keeled on the lower surface, in 
the females smooth both above and below, scales of the central 
row along the upper surface of the tail often enlarged; a pair 
of chin-shields present between the first pair of lower labials 
and the ventrals. Scales round the middle of the body in 15 
rows ; ventrals twice as large as the scales of the adjoining 
series, a few near the anal region in the male keeled (as are 
often some of the adjoining scales of the body), from 197 to 
209 without reference to sex (a male wirh 9 subeaudals 
having 209, a female with 6 subeaudals, 20d). Subeaudals 
9 or 10 in the males, 5 or 6 in the females, generally in pairs, 
sometimes a few entire. Length of adults 16-17 inches, girth 
up to 1$ inch. Rack \miform bluish black, belly and 8 or 4 
outer series of scales bi ight red blotched with black; caudal 
shield black, witli a red band on each side and sometimes a 
similar one down the centre (the red colours fade to white in 
spirit). 

Hob* South India: Cherambady in the Wynad, at about 
3000 feet elevation ; on the 13rumagherries (North Wynad), 
under stones, 3000 to 4000 feet elevation ; Nellambur, in 
Malabar, dug up in the forests about the Government teak- 
plantations, about 500 feet above sea-level (but close under 
the mountains); the Anamallays; Tinnevelly and Traven- 
core ghats. 

This species has exactly the caudal disk of the Ceylon 
species of this genus: but it differs from them in having 15 
rows of scales instead of 17, and in its much larger ventrals. 
It ia a curious fact that only one species should have been 
found in Southern India when Ceylon possesses five j but the 
fact of its occurring almost throughout the South Indian 
Uropelt region is rather against the chance of other species 
being detected. 

Rhinophis BlytkiL 

Mhxmphi9 Blyihii , Kelaart, Prodr. ii. p. 14 ; Peters, Uropelt. p. 17; 
Gunther, Kept, of Brit. Ind. p. 386, in part only. 

MytiUa Tempietonii , Gray, Proc. Zool. Soc. 1858, p. 268. 

Snout acutely pointed ; rostral much less than one half the 
length of head, very slightly compressed, generally produced 
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back to the middle of the frontals ; caudal shield much smaller 
than in the other species, asperoua, in extent less than one 
half the surface of the head, obtusely rounded, rarely with a 
small ridge down its centre. Some of the final caudal scales 
on the upper surface of the tail in both males and females 
with faint traces of keels, some of the central row on the 
upper surface often enlarged ; no chin-shields between the 
first pair of lower labials and the ventrals. Scales round the 
middle of the body in 17 rows; ventrals not much larger 
than the scales of the adjoining series, from 145 to 156 in the 
males, and from 159 to 164 in the females. Subeaudals 7 
pairs in the males, 5 or 6 pairs in the females. Length of 
adults up to 13-14 inches, girth 1 \ inch. Body brown* belly 
and sides more or less mottled with yellow or with a yellowish 
band along the anterior portion of tne tiunk ; a complete yel¬ 
lowish ring round the end of the trunk near the anal region, and 
generally several triangular yellowish blotches up the sides oi 
tne anterior portion of the trunk, but not meeting over the back. 

Sab. Ceylon, Central Provinces; common about Kandy 
and elsewhere. 

This appears to be the stouttst of all the species of this 
genus, being neai ly 2 inches in circumference; it has been 
confounded with Silybura melanogaster by Ur. (xUnthcr, but it 
is much larger than that species, has a different caudal disk, 
and a different coloration ; this and Silybura melanogaster 
appear to be the only species very common in Ceylon, and I 
took them both all over the Central Provinces, though never 
together; whereas I only found a single example each of 
Kliinophis punctatus , R. Trevelyanus y and Vropdtis grandis. 
I never found Ilhtnophis oxyrhynchus or planieeps. 

Ubopeltis, Cuvier. 

Tail cylindric, obliquely truncated as if cut by a knife, 
the truncated portion flat, scaleless, rough; head conical, 
nasal shields forming a suture behind the rostral, no supra¬ 
orbital : the first pair of lower labials form a suture behind 
the median shield and are followed by a pair of chin-shields. 
Ko mental groove. 

Bab. Ceylon. 

Uropeltis grandis . 

VropeltiM phiimnnue, Out, R&gne Anim. ii. p. 76; Bum. & Bibr. vii. 
p. 161, fix. %. 2; Peters, Uropelt. p. 26; Tennant's Ceylon, 
vol. i. p. 196* 

PteudotiftMw* philippinu*, SchZegel, Abbildimgen, p. 44. 

Uropeltis 9 afragamus } grandu, ana pordalie. Kelaart, Prodr.ii.pp. 15,16. 

UropeUis grandis, Gdntlier, Kept. Brit.Ina. p. 188. 

Snout pointed ; rostral convex, produced behind, nearly as 
long as the vertical; ventrals not much larger than the scales 
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of the adjoining series, from 130 to 148, probably without 
reference to sex, or at least not more in the female than in the 
male (one with 5 subcaudals having 133; one with 6 having 
138,- one with 9 having 143); subcaudals 5to 9 pairs; very 
faint traces of keels on some of the terminal caudal scales; 
scales in 19 rows round the middle of the body. Length of 
large adult 20 inches, with a girth of 3 inches. Back a 
metallic bluish brown, the lateral scales and ventral® brown 
with a broad yellowish margin. 

Ilab . Ceylon, Central Provinces. 

There are only 19 rows of scales round the middle of the 
body in all the specimens in the British Museum. Scklegel 
and Gunther have described it with 21. 

SlLVBUItA. 

(SUuboura, Gray ; Stiybura , Peters.) 

Caudal disk flat, as if severed by a knife, or convex and ill- 
defined; the scales on the upperside generally furnished 
with very prominent keels, rarely smooth or nearly so, but 
faint keels are nearly always visible ; terminal scute a 
horny horizontal scale, which is generally bispinous with 
the points side by aide, more rarely square. Head more 
or Jess conical; nasal shields forming a suture behind the 
rostral, or more rarely separated by that shield; no supra* 
orbital; no mental groove. Eye small or moderate, lying in 
the front part of the ocular shield; the first pair of lower 
labials generally form a suture behind the median shield, fol¬ 
lowed immediately by the first ventral, or in some cases a 
pair of chin-shields intervene between the lower labials and 
the first ventral. Scales in 19, 17, or 15 rows. 

Hab . S. India and Ceylon. 

Synopsis of Species . 


Scales in 19 rows. 

Caudal disk flat, snout pointed.. JBrouyhami. 

Caudal disk convex. 

Not ocellated; ventrals 206-214 .. yrandiu. 

Ocellated; ventrals 164-186... nirp'a. 

Scales in 17 rows. 

Caudal disk fiat. 

Snout pointed.. dindujalmsi*. 

Snout obtuse. 

With red markings. 

Two broad red lines. mbrolimaio. 

Large red blotches. rubromamlata, 

Without red markings .... nilyherriemit. 

Caudal disk convex. 

Snout pointed. 

Ocellated. 

Ventrals 214 in males to 283 in female*. othracw. 
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Vontrale 11*3 in males to 2011 in ftmudus .... oceliata. 

„ J 73 in males to 188 in females .... liwa. 

Not ocellated. 

Ventrals 220 in females . macrorhyncka. 

„ 188 in nmles to 194 in females ... nitida. 

„ 150 in males to 100 in females .., , melanogasti^'. 

Snout variable, pointed or obtuse; ventrals 147- 

184 .. Biliotii. 

Snout obtuM?. 

Nasals not separated by rostral. 

Without red markings. Peter si. 

With red blotches... maculate 

Nasals separated by rostral. 

Belly brown, with yellow blotches or crowbars.. pnhieyenms. 

Belly uniform yellow . Guntheri. 

Scales in lfi rows . mamdvpis. 


♦ Scale* in ] 9 rows, 

|| Caudal diskfiat ; snout pointed. 

Silybura Broughami. 

Silybura Broughami, Bodd. Proc. Zool. Soc. Nov. 1878. 

Silybura JLevingii, Bodd. 1. c. 

Snout pointed ; rostral longer than the vertical, vertically 
compressed into a sharp ridge, produced back, but not quite 
separating the nasals; eye very small; caudal disk flat (the 
scales generally more or less confluent), prominently 3-5- 
keeied (or with many more keels when confluent); the ter¬ 
minal scute rough, bicuspid, the points side by side * no chin- 
shields between the first pair of lower labials and the ventrals; 
ventrals about twice as large as the adjoining scales, from 196 
in males to 228 in females; subcaudals about ten pairs in 
males and six pairs in females. Length about 16-17 inches, 
girth up to If mck. Brown with a series of transverse wavy 
black blotches in which are present ocellated white spots, the 
sides with yellowish angular blotches ; ventrals dark brown, 

Hab. The Sirumallays, Madura district. 5000 to 5500 feet 
elevation ; the Lower Pulneys 4000 feet elevation. 

|| || Caudal disk convex ; snout pointed . 

Silybura grandis . 

Bninonhis grandis , Bedd. Madras Quarterly Journal of Medical Science, 
1867, cum icon. 

Silybura grandis, Gunther, Proc. Zool, Soc. March 10,1875. 

Snout rather pointed; rostral one third to one fourth the 
length of the head, simply convex above, produced back, but 
only rarely cjuite separating the nasals, which generally form 
a suture behind it; eye very small, in front of ocular shield; 
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caudal disk convex, the terminal scute small, bicuspid, the 
points side by side ; the caudal scales 2-7-kceled: tiie first 
pair of lower labials form a suture behind the median shield 
and are followed by a pair of chin-shiclds. Scales round the 
middle of the body in 19 rows. Ventrals about twice as large 
as the scales of the adjoining series, from about 200 in the 
males to 214 in the females; in the males about 12 or 13 of 
the last ventrals and the scales of the trunk adjoining have 
similar keels to those on the caudal disk ; subcaudals keeled, 
10 to 12 pairs in the males, 7 or 8 pairs in the females. Length 
of adults up to about 24 inches, and girth up to 14 inch. 
Back brownish violet; belly with alternate yellow ana dark 
violet cross bands. 

Hah . Anamallay forests, above Ponachi, at an elevation of 
about 4000 feet; not uncommon. 

Silyhurn nigra. 

RHyburn tnehw waster, Gunther, Proc. Zool. Soc. March 10, 1875, 
pi. xxxi. fig. if. 

Si/ybnra nigra , ttedd. Proc. Zool. Soc. Fob. 5, 1878. 

Snout more or less pointed; rostral about as long as the 
vertical, sometimes produced back and quite separating the 
nasals, or sometimes the nasals form a suture behind the 
rostral; eye very small; caudal disk convex, not well 
defined, terminal scute small, bicuspid, the caudal scales 
more or less keeled, but not prominently, sometimes all quite 

f labrous except a few of tne terminal ones, on which the 
eels are very faint; no chin-shields between tne lower labials 
and ventrals. Scales in 19 rows round the middle of the 
body; ventrals twice as large as the adjoining scales, from 
about 164 in the males to 385 in the females; subcaudals 
(some often single) 9 or 10 pairs in the male, about 6 pairs in 
females. Length about 9-12 inches, girtn nearly 1 mob. 
Body blackish or dark violet, very iridescent, with regular 
transverse rows of yellowish or ocellated spots; belly uniform 
blackish, the sides with a yellow band more or less broken up 
into spots, or the belly and sides pretty regularly banded with 
black and yellow. 

Hal . The Fuineys and other ranges of hills in Madura and 
North Tinnevelly,4000 to *5000 feet elevation. Not uncommon; 
it can always be found under the rocks between Shemban- 
ganoor ana Kodiekarnal, though not nearly so common as 
8 . pulneyemw , which abounds there. 

The typical 8. melanogaster of Gunther has the rostral sepa¬ 
rating the nasals as in the Ceylon Rhinophis (but I have 
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specimens in which the nasals, form a suture behind the ros¬ 
tral), fewer ventrals, the belly uniform blackish, and the spots 
on the back ocellated; in typical S, nigra the nasals form a 
suture behind the rostral, the ventrals are more in number, 
and the spots are not ocellated ; further collections, however, 
have shown that these characters are not constant, and I 
believe that any herpetologist examining all the specimens in 
the British Museum would unite the two. l)r. Giinther’s 
name is the older, but is now occupied by a Ceylon species, as 
1 have found it necessary to remove lihinophts melanogaster 
to Sityhura, 


** & ales in 17 rows. 

|| Caudal disk flat. 

A. Snout pointed. 

Silxjhura dindigalensis. 

Sihjhuva dindigalensis , IJedd. Pioe. Zool. floe. March 6, 1877, p. 107. 

Snout pointed; rostral sharp (as in Broujhami) } produced 
back, but not separating the nasals; eye very small; caudal 
disk flat, the terminal scute rather large, square at the end, or 
terminating in two points side by side, the caudal scales 
prominently 8-8-keeled (or, where confluent, with many more 
keels): no chin-shields between the lower labials and the 
ventrals ; the scales in 17 rows round the middle of the body; 
ventrals twice as large as the scales of the adjoining series, 
from 158 in males to 1(59 in females; subcaudals, 10 pairs in 
males, about 6 pairs in females, or some of them often single. 
Length 12-15 inches, by 1$ inch in girth. Body yellowish, 
with an open net-pattern of black markings; belly blackish, 
with very irregular transverse bars of yellow; a yellow line 
runs alonj* the labials and a short way along the sides of the 
trunk ; tail yellow beneath. 

Hah , Sirumallays, in the Madura district, 4000 to 5000 feet 
elevation. 

The black markings have a tendency to form cross bars; 
but the spots are never ocellated as in Sr, Broughami , which it 
much resembles in colour; the head and tail are quite the 
same in both, but as it has only 17 rows of scales and the 
ventrals differ so considerably in number they must be 
regarded as distinct species* 
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B. Snout obtuse , 
ft. With red markings, 

Silybura rubrolineata. 

Silybura rubrolineaia^ Bedd., Gunther, Proc.Zool. Soc. March 16,1875, 

p. 228 . 

Snout obtuse, with the head and tail, chin-shields, &c. 
exactly as in nilgherriemis ; ventrals 164 to 170. Colour uni¬ 
form brown above and below; a broad bright red band along 
each side. 

Hah . Travancore hills and Anamallays. 

The typical specimen is from the Travancore hills and has 
a broad unbroken red band along each side, 164 ventrals and 
6 subcaudals ; the other two specimens in the British Museum 
are from the Anamailays, one with 170 ventrals and 8 sub- 
caudals, the other with 165 ventrals and 6 suhcaudals (so that 
the tiumtor of ventrals has no reference to sex, as is the case 
in 8 . nilgherrienstft) , and they differ from the type in having 
the lateral bauds less distinct or more or less broken up into 
blotches. 


Silybura rubromaculata . 

Silybura ruhromaeulata , Bedd. Madras Quart. Joum. of Medical Science, 
1867, cum icon.; Guiith. Proc. Zool. Soc. March 16, 1875. 

Snout obtuse, the head, tail, chin-shields, &c. exactly as in 
8. nilyherrtensis ; ventrals 127 to 135, without reference to sex; 
subcaudals 9 or 10 in the males, 6 in the females. Length 
about 12-13 inches, girth about 1J inch. Colour brownish; 
a portion of each scale dull yellow, the yellow colour predomi¬ 
nating on the belly and sides; five larger blood-red blotches 
along the sides of the anterior portion of the trunk, and one 
on each side of the tail near the vent. 

Hab. Anamailays, in the forests above Ponachi, 4000 feet 
elevation. 

This and the last are perhaps only varieties of 8 . nilgherri - 
enttis; but I have kept them distinct on account of the red 
colouring, there being no trace of that colour in hundreds of 
8 . mlgh&rrimsis that I have examined from time to time, 

b. Without red markings. 

Silybura nilgherrienns . 

Uropeltis eeylanirm, Cuvier. 

Voloburm ceyUmcus, Bum. et Bibr. 
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Silybura nilgherriemiSi BeddL Proc. Zool. Soc. 3 86*% p. 220, pi. xxvi. 
%• L 

Sih/bura bmtemta , Gimther, Koptiles of Brit. Ind. p. 191. 

Silybura brevi* , Gunther, Ann. & Mag. Nat. Hist, 1062, p. 56; and 
Kwptfles Brit. Ind. p. 192. 

Sttybw'a EUiotti, Gunther, Kept, of Brit. Ind. p. 190 (in part), 

Silybura ceylmdca , Gunther, Proc. Zool. Soc, March 16, 1875. 

Snout obtuse; rostral shield rounded, quite flat, shorter 
than the vertical; nasals forming a suture behind the rostral ; 
eye rather large; caudal disk flat, well defined, as if cut off 
at an angle with a knife, about as long as the tail; the terminal 
scute broad, more or less bicuspid, sometimes very sharply so, 
the caudal scales very prominently 1-3-keeled; the first 

E air of lower labials form a suture behind the median, followed 
y a pair of chin-shields. Beales round the middle* of the 
body in 17 rows; ventrals twice as largo as the adjoining 
scales, 122 to 142 (155 in two specimens from Bombay presi¬ 
dency), without reference to sex; sul>caudals, about 12 pairs 
in males and G pairs in females. Length of largest adult 19 
inches, * girth 2$ inches (but this is exceptionally large). 
Colour generally brown or blackish brown above ^ the belly 
more or less yellowish, or with a more or less distinct lateral 
yellow band; a broad yellow band on each side of the tail, 
which latter is black down the centre. 

Hah. Nilgiris Mountains, from 3000 to 7000 feet elevation ; 
and, I believe, throughout the Uropelt region of the \yentern 
coast of the peninsula, and extending up into the mountains 
of the Bombay presidency, but not found on the mountains *of 
the east coast or in Ceylon. 

The name ceylanica cannot be kept up, as the species is not 
found in Ceylon. 

Var. /3. Shortii. 

Silyhwa Shortii, Bedd. Proo. Zool. Soc. 1808, p. 226, pL xxv. fig. 1. 
The back ornamented with more or less regular yellow 
cross bars. 

Hob. Shevaroy Hills, Salem district; the Anaraallays. 

Var. y. annulata . 

Body violet-brown, encircled with about thirty complete 
transverse rings of a darker shade; belly yellowish. (Ventrals 
133, subcaudals 10 pairs in the unique specimen.) 
liab. The Wynaa, Malabar, 3500 feet elevation. 

Var. 3. myhendrw. 

Colour slaty purple above, with the posterior third of each 



16 


Col. R. H. Beddome on the 


scale yellowish ; 3 or 4 dark triangular blotches on the ante¬ 
rior portion of the trunk and 1 or 2 similar ones about the 
anal region: belly yellowish, blotched with seaweed-like 

n lish markings. (Ventrals 139 to 141, subcaudals 7 pairs 
e two specimens known.) 

Hab . South Trayancore, on the Myhendra Mountain. 

A veiy beautiful variety, but not differing from the type in 
any way but coloration. 

Yar. €. arcticeps. 

Silt/bur a arnticrpHf Gunther, Proc. Zoul. Soc. March 16, 1875, p. 220. 
Silybura madtirems, liedd. Pr>c. Zool. Soc*. Nov. 5, J878, p. 802. 

Brown or blackish purple above ; belly and sides of the 
same colour, with irregular yellowish cross bars. (Ventrals 
128 to 149, subcaudals 7 to 9 pairs.) 

Bah . Mountains in the Madura district above the Cumburn 
valley; mountains of North Titmevelly, 4000 to 6000 feet 
elevation. 

The typical arch*ceps of GUuther (two specimens) has 128 
to 130 ventrals ; madurensw (Bedd.) 142 to 149; they are, 
however, I believe identical. 

Var. £. jpicta. 

Back blotched with orange-yellow and black, the two 
colours nearly equally divided, some scales being black and 
some yellow, others half black and half yellow; belly and 
sides (2 or 3 rows of scales) jet-black, iridescent, with very 
irregular broad orange-coloured blotches or cross bars. 

Hab . North Travnncore near Pecrmcde. 

A single example only of this most beautifully coloured 
variety was captured on Mr. Maltby’s coffee-estate at an 
elevation between 3000 and 4000 feet; it has 150 ventrals 
and 8 pairs of subcaudals (the two central ones being single). 

Some herpetologists will probably consider these live 
varieties distinct species ; they, however, I believe differ only 
in coloration, and are, I think, only geographical varieties, 
though probably quite permanent as such in their respective 
localities. 

Dr. Giinther described 8 . brevis as a distinct species on nc* 
count of its shorter form and fewer ventrals, 122 to 131 against 
139 to 155 in what ho considered typical of this species; 1 found 
out in India, however, that it was quite impossible to draw a 
line between them or to distinguish & brevis in any way: the 
ventrals vary from 122 to 14$, the coloration is exactly the 
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same, and they are found indiscriminately over the same 
area. The two specimens with 155 ventrals are both from 
the Bombay presidency (collected by Dr. Leith probably at 
Matheran) ; I have never counted so many, or more, I believe, 
than 142, in the type form, and these two specimens also differ 
in wanting chin-shields, so that it is probable that this Bombay 
form will have to be considered a seventh variety. The two 
specimens are poor, and more are required to settle this satis¬ 
factorily ; I shall not be surprised, however, if some herpe¬ 
tologists unite rubrolineaia , which has up to 170 ventrals, 
with this species. 


|| || Caudal th*k conifer. 

A. Snout pointed . 
ft. Ocellatcd. 

Silybura ochracea . 

Silybura nrhraom. Bodd. Proc Zoo). Soc. Nov. 1878, p. 801. 

Silybura lhipeni, Bedd. 1. c. 

Snout pointed; rostral moderate; nasals forming a suture 
behind the rostral; eye very small; caudal disk more or less 
convex, the terminal scute much broader than long, ending 
in two points side by side, the caudal scales 3-8-keeled; 
the first pair of lower labials form a suture behind the median, 
followed by a pair of chin-shields; scales in 17 rows 
round the middle of the body; ventrals twice as large as the 
adjoining scales, 214 to 233. without reference to sex. Sub- 
caudals about 10 pairs in the males, 6 pairs in the females. 
Length of largest adults about 20 inches, girth 1| inch. 
Back yellowish in life (yellowish brown in spirits), in the 
half-grown and young purplish brown ; irregular cross bars 
of ocellated Spots, which are yellow, with a black ring; sides 
and belly yellow, but the* latter much mottled and blotched 
irregularly with the ground-colour ; tail dark-coloured 
beneath, surrounded by a bright yellow band. 

Hab. Anamallays, about Nelliampady, on the Cochin 
side, at 3000 feet elevation; also above Ponachi, on the 
Coimbatore side of the same hills, 4500 feet elevation : also 
the Bolampatty hills, near Coimbatore, 2000 feet elevation* 

Silybura ocellata. 

Silybura ooelhta } Bedd. Madr. Quart. Jo urn. of Med. Scion. 1863, cum 
icon*: and Proc. Zool. Soc. June 9, 1663; Gunther, Proc, Zool. Soc. 
March 18,1876. 

Snout pointed; rostral much shorter than the vertical, 
Ann * <fc Mag. N. Hist . Ser* 5. Vol xs ii. 2 
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slightly compressed; nasals forming a suture behind the 
rostral; eye very small; caudal disk convex, twice as long as 
broad, the terminal scute more or less bicuspid, the caudal 
scales prominently 3-4-keeled; the first pair of lower 
labials form a suture behind the median, followed by a pair 
of chin-shields; scales in 17 rows round the middle of 
the body ; ventrals twice as large as the adjoining scales, 
from 193 in males to 203 in females ; subcaudals, 10 pairs in 
males, about 8 in females (sometimes entire). Length 10-15 
inches, girth $-1 inch. Colour of the male yellowish, 
yellowish brown towards the head and tail; female dull 
brownish; young purplish brown: all banded with rather 
irregular close-set transverse series of yellow black-edged 
ocelli; a series of yellow transverse bands along each side or 
right across the belly corresponding to the ocellated bands. 

Hab . Nilgiris, western slopes below Sispara, about 3500 
feet elevation, in dense moist forests; Tinnevelly Hills, 


Silybura liura . 

Silybwm linra, Gunther, Proc. Zool. 8oc. March 16,1875, pi. xxxi. %. A. 

Snout rather pointed, but more obtuse than in S. ocellata } 
rostral very short; nasals forming a suture behind the rostral: 
eye very small; caudal disk very convex above, terminal 
scute small, bicuspid; the caudal scales smooth, except very 
inconspicuous keels on some of the final ones; the first pair of 
lower labials form a suture behind the median, followed by a 
pair of chin-shields; scales round the middle of body in 17 
rows; ventrala twice as large as the adjoining series, from 
173 in males to 188 in females; subcaudals about 12 pairs 
in males. 8 in females. Length of adults 10-13 inches, girth 
$-lf inen, the females the stouter. Oolourpurpliah brown,with 
transverse series of ocellated small yellow spots; belly and 
sides (2 or 3 outer rows of scales) with numerous irregular 
yellow cross bars. 

Hab . Tinnevelly and Madura Hills, 3000 to 5000feet eleva- 
tion. 

Two males in the British Museum have 173 and 183 ven* 
trala and 12 subcaudals; a female has 188 veatrals and 8 
subcaudals; the coloration is that of 8. ocellata , and it only 
differs, besides having rather fewer ventrals, in the rostral 
being more obtuse and in the caudal scales being much 
smoother, neither of which characters may prove to be con¬ 
stant, and it may have to be united with the preceding 
species. 
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b, Not oceUaUd. 

Silybura macrorhyncha. 

SUybttra macrorhyncha, Bedd. Proc. Zool. 8oc. March 8,1877# 

Snout sharply pointed; rostral nearly £ inch long, very 
acute and compressed into a sharp ridge; nasals large, very 
oblique, broad below, very narrow upwards, and only just 
meeting behind the rostral; eye very small; vertical square 
in front, shield-shaped and three-sided ; caudal disk more or 
less convex, terminal scute large, bicuspid, the points side by 
side; the caudal scales prominently 4-5-keeied; no chin-shields, 
and the first pair of lower labials do not form a suture behind 
the mental. Scales round the middle of body in 17 rows; 
ventrals twice as large as adjoining series, 226, with 6 pairs 
of subcaudals (female). Length 22 inches, with a girth of 
14 inch. Colour uniform brown, but somewhat paler below; 
a lateral yellow band along the anterior portion of the trunk 
for a short distance, commencing at the fourth labial; tail 
black below, with a yellow band on each side. 

Hub . Anamallays, dense forests above Ponachi, at an ele¬ 
vation of 4000 feet. A unique specimen in the British 
Museum. 

The coloration is quite that of S. Elliotii , and when I first 
found it I set it down as a very large form of S. Beddomei ; but 
its much larger size, its very long and sharp rostral, ana the 
much greater number of ventrals make this, I think, almost 
impossible. 

Silybura nitida . 

Silybura nitida } Bedd. Proc. Zool. Soc. Feb. G, 1878. 

Snout scarcely pointed; rostral very small, sometimes 
somewhat compressed and pointed, not separating the nasals; 
eye very small; caudal disk convex, terminal scute square or 
bicuspid, the caudal scales slightly keeled; no chimshields 
between the first pair of lower labials and the ventrals. Scales 
in 17 rows round the middle of the body; ventrals twice as 
large as the adjoining scales, from 185 to 194, without refer¬ 
ence to sex; subcaudals, in the males 12 pairs, in the 
females 6 or 6 pairs. Length up to about 14 inches, girth 
$bout H inch. Colour nearly jet-black, but very iridescent; 
tbs belly (ventrals and 2 or 3 outer rows of scales) with very 
distant, broad, bright yellow blotches, which sometimes moot 
and form cross bam, the black colour much predominating* 
Hah. The Anamallays, about the Nelliampady estates on 
the Cochin side, elevation 4000 to 5000 feet. 

a* 
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Silybura melanogaster . 

lihmophif melanogaster, Peters, Monogr. p. 18, tab. ii. fig. 4. 

Mytiha (Crealui) melanogasfer , Gray, Proc Zool. Soc. 18.58, p. 204. 

PUttrurm eri/lonicm, Peters, Monutsbor. Perl. Acad. 1859, p. &88. 

Mhinophia lilytkri, Guntiiur, Kept, of Hrit. Xml. (in part only). 

Snout rather pointed; rostral small, flat or very slightly 
compressed, nearly as long as the vertical, separating the 
nasals, but not reaching to the middle of the frontals, or in 
some cases only barely touching those shields; eye very 
small; caudal disk convex, terminal scute small, generally 
more or less bicuspid, with the points side by side, sometimes 
square at the end; faint traces of keels are generally present 
more or less on the scales of the lower surface of the tail, and 
sometimes on a few of the terminal ones of the upper surface, 
ami these traces arc clearer in the males than in the females; 
no chin-shields between the first pair of lower labials and the 
ventmls. Scales in 17 rows round the middle of the body; 
ventrals only a little larger than the adjoining scales, about 
154 to 156 in the males, and 162 to 160 m the females; sub- 
caudals 9 to 12 in the males, 4 to 6 in the females. Length 
10-12 inches, girth X inch to 1 inch. Back and belly brownish 
or blackish ; a more or less perfect yellowish lateral streak 
along each side ; no transverse band m front of tail. 

Hub . Ceylon, central provinces, about Kandy and Pera- 
denia and elsewhere, very common. 

This species lias generally been placed in the genus Rhin~ 
ophis ; the terminal scute of the tail is, however, quite that 
of Silybura , the separation of the nasal shields by the 
rostral is not a generic character peculiar to Rhinophia , as it 
occurs also in S. pulneyensis and Giintheri , and occasionally 
in S . grandis and nigra ; again, the male of this species has a 
greater number of subcaudals than ever occurs in any of the 
species of Rhinophia , but agrees in this respect with Silybura , 

B. Snout variable. 

Silybura Elliotii. 

Siluboura ceylonicu*, Gray, Cat. of Lizards, p. 142, excl. synonym. 

Sfoboura Ellioti , Gray, Proc. Zool. Soc. xxvi. p. 262 (1858). 

Silybura EUiotti, Gunther, Reptiles of Brit. India, p 190, in part (the 

male specimens); Gunther, Proc. Zool. #oc. March 16, 1875) p. 228. 

Silybura J5 kddomi, Gunther, RepU Brit. India, p, 190, and Proc. Zool 

Soc, L e. 

Silybura punetata, Gunther, Proc. Zool. Soc. /. c. p. 229. 

Snout pointed or more or less obtusely conical: rostral 
varying in length and often compressed into a slight keel, not 
separating the nasals; eye small; caudal disk convex, the 
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terminal scute small, bicuspid or square at the end, the caudal 
scales rather strongly 2-5-keeled ; no chiu-shields between the 
first pair of labials and the ventrals; scales in 17 rows round 
the middle of the body ; ventrals nearly twice as large as the 
scales of the adjoining series, 147 to 189, without reference to 
sex; subcaudals about 10 pairs in the males and 0 in the 
females. Length about 10-12 inches, with a girth of about 
1 inch. Colour generally uniform brown, with a yellowish 
line along each side of the neck ; anal region with a broad 
yellow band, and a more or less perfect lateral yellow band 
along each side of the tail excurrent from the cross band of 
the anal region ; belly often somewhat blotched with yellow; 
sometimes the colour of the body is almost black with two 
yellow spots on each scale, or brown with similar spots (punc¬ 
tata of Gil other), but the markings about the tail are always 
more or less present. 

Hob. This is the commonest Uropelt in Southern India, 
and has by far the widest geographical range, being, I believe, 
the only one found in the mountains of the eastern coast 
(Cuddapa, Kurnool, and Vizagapatam); it is also common 
on the hills in the Salem district, on the Mysore tableland, 
and in all the western-coast mountains from North Canara 
southwards, 

Silybura Beddomei was distinguished by Guntlier as having 
a more pointed snout; and S. punctata from Beddomei as having 
fewer ventrals as well as being spotted; but when collecting 
many specimens in India I could never satisfactorily distin- 

f ish between them. Of the specimens iu the British Museum 
find three specimens of S . Elliotii collected by myself in 
North Canara, m which two have the rostral rather pointed 
(ventrals 148 and 378), the other the rostral obtuse (ventrals 
153). Two males from Vizagapatam mountains have 10 and 
9 subcaudals aud 168 and 176 ventrals, and a female has 6 
subcaudals and 178 ventrals. The specimens labelled Bed¬ 
domei have the rostral pointed (ventrals 178,184, and 189), but 
the coloration exactly the same as in 8 . Elliotii . In 8 . punctata 
the rostral is always more or less pointed, though sometimes 
only very slightly, and the ventrals vary from 147 to 173, viz. 
147 and 153 in two examples from the Pulney hills, 153 in 
One from the Anamallays, 173 in a female from Jeypore (neat 
Vizagapatam), in which the rostral is much pointed and all 
but separating the nasals, and 169 in a male (11 subcaudakX 
from the same hills, whereas another from the adjacent hills 
of Golcoondah has only 153. The correct spelling is ElUotii , 
not Elliottiy as the species is named af ter Sir Walter lSlliot, 
who first sent it home to the British Museum. 
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C. Snout obtuse. 

a. Natalt not separated bp the rostral . 
a. Without red marking . 

Bilybura Petersu 

Silybura Petersi, Bedd. Proc, Zool. Soc. Feb. 5, 1878. 

Snout obtuse; rostral very small, not separating the nasals; 
eye small; tail somewhat compressed, caudal disk convex, 
terminal scute very small, square at the end or shovel-shaped; 
caudal scales mostly quite smooth, a few of the terminal ones 
very inconspicuously 2-5-keeled; no chin shields between 
the first pair of lower labials and the vcntrals. Scales in 17 
rows round the middle of body; ventrals 166 to 160, without 
reference to sex; subcaudals 10 to 12 pairs in the males, 
about 6 in the females. Length 6-7 inches, girth $ inch. 
Colour uniform brown, sides with indistinct yellowish spots 
or narrow transverse bars, which sometimes extend across the 
belly, a broad yellowish band across the anal region (but no 
lateral bands as in 8. Elliotii ). 

Hob . Anamallays, 4000 feet, in forests above Ponachi; 
rare. 

This is not unlike 8* Elliotii in coloration, except that it has 
not the lateral bands on the tail; it differs, however, much in 
the caudal disk. 

b. With red blot elm, 

Silybura maculata. 

Sih/bura maculata, Bedd. Proc. Zool. Soc. Feb. 5,1878. 

Snout obtuse ; rostral rounded, very small, not separating 
the nasals, which are as large as the frontals; eye rather 
large; tail somewhat compressed j caudal disk convex; the 
terminal scute small, size of two scales only, square at the 
end or inconspicuously bicuspid, the points siae by side, the 
caudal scales smooth, but a lew of the terminal ones have faint 
traces of keels; no chin-shields between the first pair of lower 
labials and the ventrals; Beales round the middle of the body 
in 17 rows; ventrals about twice as large as the scales of the 
adjoining series, about 155 in the males and 164 in the 
females; subcaudals 11 to 13 pairs in males, about 8 pairs in 
females (some of them often entire). Length 12-14 inches, 
girth about If inch. Colour of a uniform dark brown or 
blackish, with several deep red blotches along the sides of 
the anterior portion of the trunk and about the tail, and rarely 
several are present along the sides of tire trunk. 

liab. Anamallays, higher ranges 6000 to 7000 feet eleva¬ 
tion. Not uncommon. 
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&, Nasals separated by rostral, 

Silybura pulneyeneis . 

PUctrurus pulneyensts, Bedd. Proc. Zool. Soc. 1868, cum icon. 

MKimphis fnibwyen&is, Gunther, Itept. of Brit. Ind. p. 187. 

Silybura Wbod~Masoni f Tkoob, Cat. Bept. of Brit, lnd. p. 135. 

Snout rather obtuse; rostral flat, not compressed, rather 
broad behind, and completely separating the nasals; eye 
small; tail somewhat compressed; caudal disk convex; the 
terminal scute the size of three scales, bicuspid, the points 
side by side, the, caudal scales smooth or generally a few of 
the final ones with faint keels ; no chin-shield between the first 
pair of lower labials and the vcntrals ; scales in 17 rows round 
the middle of the body ; vcntrals nearly twice as largo as the 
adjoining scales, 178 to 179, without reference to sex; sub- 
caudals 12 pair in the males, 6 to 9 pair in females (or 
sometimes entire). Length 10-14 inches, girth up to 14 inch, 
but seldom more than Colour uniform earthy brown; a 
lateral bright yellow stieak from middle of fourth labial con¬ 
tinued for 1—14 inch along the trunk; a few minute yellow 
specks on the back; belly with broad, bright yellow, transverse 
bands, very irregular as to number and shape; some yellow 
markings about the vent and tail. 

Hab . Pulney hills (Madura district), 5000 to 7000 feet 
elevation. This is the common species on these hills, very 
abundant on the higher ranges, often found about the roads 
in wet weather, and dug up in gardens, also common on the 
short cut up from Shembaganoor under rocks, associated with 
Silybura nigra and Platyplectrums madurensis. 

The ventrals in this species are not more in the female than 
hi the male, as is usually the case. A male with 12 sub- 
caudalshas 174 ventrals, and females with 9, 7, and 6 respec¬ 
tively have 177,173, and 179 ventrals. 

Silybura Qiintheri, 

Silybura Gtmtheri, Bedd. Proc. Zoo]. Soc. Nov. 5,1873, 

Snout broad, obtuse,; rostral small, but quite separating 
the nasals ; eye small; tail rather long, somewhat compressed; 
the terminal scute square at the end, slightly bicuspid, the 
points side by side, all the caudal scutes perfectly smooth; no 
dbin*shielda between the first pair of lower labials and the 
ventrals; scales in 17 rows round middle of body; ventrals 
much larger than the adjoining scales, 168; subcaudala 18 
pairs. Body uniform purplish black, iridescent; belly and 
the 1 or 2 adjoining rows of scales yellow ; chin and the first 



24 


Col. R, H. Beddome on the 


inch or so of the belly black ; tail black beneath, but with a 
yellow band on each side; upper labials and terminal scute 
yellow. 

1lob Madura district, in moist woods on the ‘‘High 
Wavy/' a mountain at the head of the Cumbum valley, 
at an elevation of about 5000 feet. Only a single specimen 
(now in the British Museum) is known, and not apparently 
adult; it is certainly rather abnormal in the genus, and when 
better known may have to be removed elsewhere. 

*** Scales in 15 rotes. 

Sihjbura macrolepis. 

Silybura macrolepifi, Fetors, Mcmataber. Berl. Acad. 1801, p. 004; Gun¬ 
ther, Rep. Brit. Ind. p. 189. 

Snout obtuse; rostral shorter than the vertical, flat above, 
not separating the nasals; eye large; caudal disk flat, well 
defined (exactly as in S. n fly her r term's), twice as long as broad, 
prominently bicuspid; the caudal scales with 1 or 2 promi¬ 
nent keels; the first pair of lower labials form a suture behind 
the median shield, followed by a pair of chin-shields. The 
scales in 15 rows round the middle of the body, ventrals twice 
as large as the adjoining scales, 128 to 138 without reference 
to sex ; subcaudals 8 or 9 pairs. Length about 1 foot, a large 
adult female being inch in girth, and a large male 
inch. Colour violet or purplish black or brown, with 
yellowish blotches along the anterior sides of the trunk; tail 
yellowish on each side. 

Bab . Bombay ghats ; Mathoran hills. 

There are four specimens in the British Museum, three col¬ 
lected by l)r. Leitn on the Matheran hills, the other without 
locality. Two females with 8 subcaudals have 131 and 134 
ventrals, and one male with 9 subcaudals has 130 ventrals; it 
has quite the aspect and colouring of & mlgherrienms^ and 
might be taken for that species unless the rows of scales were 
counted ; it appears to differ also in the number of subcaudals. 

Plectrubus. 

Plectrums, Dum. & Bibr. 

Maudia , Gray, Proc. Zool.Soc. 1858, p. 261. 

Terminal scute of the tail much compressed vertically, 
horny, bicuspid, the points one above the other, single ot 
double. Snout obtusely rounded, the nasals forming a suture 
behind the rostral; eye prettv large in the front part of the 
ocular shield; a supraorbital generally present, but wanting 
in one species. Scales round the body in 15 rows; generally 
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a pair of chin-shields separate the first pair of lower labials 
from the ventrals, but these are sometimes wanting. 

Bah . South ludia. 


Synopsis of Species. 


A supraorbital present. 

Uniform brown . Perrotetii. 

Each scale yellow, encircled with a black ring . David&oni . 

Reddish, with a yellow belly.\ .,. (Hinthen. 

C4olden, with black cross barB .. aureus. 

No supraorbital .... canancus. 


Plectrums Perrotetii. 

Beet rums IWrotetn , l)um. & Bibr. vii. p. 1C7, pi. lix. fig. 4; Gunther, 
Kept, of Brit. Ind. p. 193. 

Snout obtuse; rostral short, flat, rounded, as long as a 
nasal; vertical elongate, produced behind, much longer than 
broad ; tail compressed ; terminal scute compressed vertically 
and ending in two superposed points, which are single; the 
caudal scales keeled ; the first pair of lower labials form a 
suture behind the median followed by«a pair of chi n-shields; 
scales round the middle of body in 15 rows; ventrals nearly 
twice as large as the adjoining scales, 153 to 162 without 
reference to sex ; Bubcaudals 11 or 12 pairs in males, 6 or 8 
pairs in females. Length of adults about 12-14 inches > with 
a girth of little over an inch ; but exceptionally large speci¬ 
mens have been found with a girth of If inch, though not 
exceeding 14 inches in length. Colour uniform brownish, 
the belly a little paler ; the young with small yellowish-white 
dots on the scales forming longitudinal lines. 

Bab. Nilgiris mountains, 6000 to 8000 feet elevation. Very 
common about Ootacamund, where it can easily be found by 
turning over stones both on the grassland and in the woods; it is 
often dug up in gardens, and in w et weather is found crawling 
about the roads. 


Plectrums Davidaoni } n. sp. 

Snout obtuse ; rostral very small; nasals forming a suture 
behind the rostral; vertical large, much elongated behind, 
twice as long as broad; supraorbital small; occipitajs large, 
much elongated; tail, terminal scute^ and caudal scales as in 
P. Perrotetii} eye and chin-shields as m P. Perrotetii ; ventrals 
yearly twice as large as the adjoining scales, 181 (in the 
unique specimen); subcaudals 8 pairs. Length 18£ inches, 
girth 14 inch. Lach scale yellow, more or less encircled with 
a black ring; ventrals blotched with black. 
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Bah . Anamallav hills, 4700 feet elevation. Collected by 
Mr. Davidson of Couoor, and presented by him to the BritUn 
Museum. 

Nearly allied to P. Perrotetii , but its coloration is distinct 
and very pretty; it is besides a longer snake with a greater 
number ot vontrals; it has much longer occipitals, but this 
may not be a constant character. 

Plectrums Gunther t\ 

Plectrum* Guntheri, Bedd. Proc. Zool. Soc. 1863, p, 228, pi. xxvii.; 

Gunther, Kept. Brit. Ind. p. 103. 

Snout obtuse ; rostral small, as long as broad, much shorter 
than a nasal; vertical elongate, produced behind, nearly 
twice as long as broad; tail compressed; the terminal scute 
tuberded, the two superposed points 2~3-pointed, or there 
are four superposed points; the caudal scales ana some of 
the approximate scales of the trunk 3-6-keeled ; the first 
pair ot lower labials form a suture behind the median and are 
followed by a pair of chin-shields; scales in 15 rows round 
the middle of the body; ventrals nearly twice as large as the 
scales of the adjoining series, 171 to 176, subcaudals 10 to 
12 pairs. Length 13-14 inches, girth about 1^ to If inch. 
Body bright readish purple; belly yellow, the yellow colour 
rising up on the sides or the trunk in triangular markings, 
the purple colour descending in the same form down to the 
ventrals. 

Hab. Nilgiris hills, in the moist forests about Walaghat 
(halfway down the Sispara ghat), at an elevation of 3500 to 
4000 feet; found under stones and rocks. Very rare, only five 
examples have been found. 

Plectrums aureus . 

Plectrum* aureus, Bedd. Proc, Zool. Soc. March 2,1880, p. 182, 

Snout obtuse; rostral very small; vertical pointed behind ; 
supraorbital about half as large as the postocular; eye large, 
occupying nearly half the ocular shield; tail compressed; the 
terminal scute with two double points, one above the other ; 
the caudal scales and a few of the last scales of the trunk 8-7-, 
keeled; the first pair of lower labials form a suture behind 
the median, a pair of chin-shields present or not’; scales in 
15 rows round the middle of the body; ventrals rather more 
than twice as large as the scales of the adjoining scries, 164 
or 165; subcaudals 12 pairs (in the two specimens known)* 
Length about 14 inches, girth about 1~1£ inch. Of a brilliant 
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golden colour, brighter beneath; the scales edged with violet, 
with or without a few irregular narrow violet-black cross bars 
along the back; the belly much ornamented with broad violet* 
black cross bars, sometimes confluent; tail beneath with a 
violet-black blotch. 

Hah , The Wynad (in Malabar), on the Chambra moun¬ 
tain. Only two examples were secured, and it has not been 
found elsewhere. One was at 6000 feet and the other at 
4500, both in heavy forest, under old logs or stones; it is 
one of the most beautiful of the tribe, but the very brilliant 
golden colour soon fades in spirits. 

Plectrums canaricu *. 

Silybura canarica, Bedti. Madras Journ, of Med. Science, 1870. 

Plectrums canaricus f Gunther, Proc, Zool. Soc. March 10,1875, p, 229. 

Snout obtuse; rostral small, pointed behind and produced 
back, but not separating the nasals ; vertical four-sided, pro¬ 
duced back; no supraorbital. Eye in the front part of the 
ocular, but well within the margin; tail compressed; the 
terminal scute with two single superposed points; the caudal 
scales with 3-5 keels, or nearly quite smooth, the traces of 
keels being very faint or only on a few of the final scales; 
no chin-shields between the first pair of lower labials and the 
ventrals; scales in 15 rows round the middle of the body; 
ventrals not quite twice as large as the scales of the adjoining 
series, from 176 in the males to 188 in the females ; subcaud&ls 
6 pairs in the females, 11 or 12 pairs in the males. Length 
of adults up to about 16 inches, with a girth of 1£ inch. 
Brownish violet, very iridescent, each scale more or less 
blotched with yellow, often the anterior portion of the trunk 
varioxialy streaked and blotched with yellow; a yellow band 
along each side of the tail and along the upper and lower 
labials. 

Hob. South Canaraj common on the Kudra Mukh, a 
mountain on the ghats near Mangalore, at a elevation of about 
6000 feet; not met with elsewhere. 

Mr. Theobald, in his * Catalogue of Indian Reptiles/ de¬ 
scribes a sixth species of Plectrums as follows. This I have 
not seen. 

Plectrums scahrioauda . 

Scales in 15 rows; eye between 4 shields, frontal, super¬ 
ciliary, postocular, and third labial; nasals large; caudals 
8 pairs; all the scales surrounding the tail and a few of the 
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last ventrals are roughened, with 1-2-3 tubercular keels ; tip 
of tail flattened vertically, nustulose, simple, not cuspid; 
chin, tail, and body iridescent blackish brown, the ventrals and 
the adjoining row of scales yellow. Length 6*53 inches (tail 
0*40 inch). 

llab. Anamallays. 

Teketrurub, new genus*. 

Head obtusely conical, not so flat as in Platyplectrurus ; 
snout obtuse, but not so rounded as in Platyplectrurus : eye 
rather large, occupying more than half of the ocular shield • a 
small supraorbital; a small temporal shield in conjunction with 
the ocular and between the fourth labial and the occipital; 
first pair of lower labials form a suture behind the median 
followed by a pair of chin-shields ; scales round the middle of 
the body in 15 rows ; tail very short in both sexes, and ter¬ 
minating in both in a single point; the caudal scales smooth 
or more or less keeled ; no median groove along the chin ; teeth 
small. 

llab . S. India. 

Teretrurus sanguineus . 

Plectrui'UK sanguineus, Bedd. Mudr. Jo urn. of Med. Science, 1807, p. 14, 
with plate. 

Platyplectrurus Iiemtoni , Bedd. Proc. Zool. Soc. Nov. 7,1870. 

Snout obtuse; rostral very small, one third size of a nasal; 
frontals much larger than the nasals; temporal hardly more 
than half as long as the occipital; vertical six-sided, pointed 
behind; supraorbital not twice as large as the portion of the 
ocular not occupied by the eye ; tail short, suddenly tapering, 
the terminal scute ending in a sharp point in both male and 
female; the caudal scales smooth in the female, a few of the 
terminal ones with very faint keels in the male; tire first pair 
of lower labials form a suture behind the median followed by 
a pair of chin-shields; ventrals twice as large as the adjoining 
scales, 145 to 150 without reference to sex; subeaudais 7 or 8 
in the male, 5 or 6 in the female. Length 6-8 inches, girth 
about | inch. Colour blackish violet above; belly uniform 
red or often with a few violet-black blotches, 

Hab . Anamallays, above Pouachi, elevation 4000 feet; 
very common. 

Var. /3, Hewstoni. 

Ventrals 123 to 127 only, otherwise as in the type. Two 
specimens, one with 5 the other with 7 subeaudais. 

Manantoddy (Wynad); elevation 2700 feet. 

* riptrpav an awl, and otyxi. 
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Teretrurus travancoricus, n. sp. 

Head as in T> sanguineus, which this species much resembles, 
but with the following differences:—Tail in the male with 
7 to 9 subcaudals, the caudal scales being prominently keeled, 
as are also some of the last ventrals and adjoining scales; in 
the female, with 5 or 6 subcaudals, the caudal scales are smooth, 
or with very faint keels only on a few of the terminal ones; 
ventrals 130 to 135 without reference to sex. Length 7-8£ 
inches; the girth of adult males £ inch, of females 1-& inch, 
being a larger and stouter snake than T. sanguineus , and the 
females of much greater girth than the males. Colour brick- 
red or reddish brown above; belly red, very much blotched 
with black, or sometimes the belly is all black, with only a few 
small red markings. 

Hah , The mountains between Travancore and Tinnevelly, 
above Paupanassum, 3000 to 5000 feet elevation; common, 
and easily found under large stones or decaying logs in these 
forests. 


Melanophidium. 

Melanophidium , Gunther, Kept. Brit. Ind. p. 193. 

Tail tapering, slightly compressed, covered with smooth 
scales; the terminal scute small, smooth, horny, variable, 
ending in a single point slightly turned upwards, with or 
without a slight ridge down the centre of tne scute, or with 
two parallel ridges above terminating in small points, gene¬ 
rally side by side, or rarely superposed ; snout obtuse ; rostr&l 
smalt, simply convex; nasals forming a suture together 
behind the rostral; eye very small, in the front part of the 
ocular shield, well within the margin; no supraorbital; a 
median groove along the chin ; the first pair of labials form 
a suture behind the median, followed by two pairs of chin- 
shields ; the anterior large, the interior pair small. Scales 
round the body in 15 rows; subcaudals 10 to 12 in females, 
15 to 17 in males. 


The snakes of this genus appear to be very rare, very few 
specimens having been found, though much search has been 
made in the localities they are known to inhabit. They are 
more beautifully iridescent than those of any other genus. 
Hah. S. India. 


Synopsis of Species . 

All uniform black? or the belly with irregular yellowish or 

whitish blotches.,... 

Black, a broad yellow streak on each side from snout to 


Black; belly and sides whitish, spotted with black 


wymuden**, 

b* Untatum. 
punctatum. 
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Melanophtdium wynaudenee. 

Ftect.ruru* wynauden&ti, Bedd. Proc. Zool. Soc. June 9, 1803 (wynan- 
denm by misprint). 

Mehnophidium wymnderute , Gunther, l. c. p. 194. 

Snout obtuse ; rostral rather small, simply convex, as high 
as broad ; nasals forming a suture behind the rostral; vertical 
hexagonal, longer than broad, pointed in front and behind; 
occipitals rather longer than vertical; caudal scales all quite 
smooth, terminal scute small, ending in a single point, or 
flattened above and square at the sides and ending in an 
upturned ridge. Scales round the centre of the body in 15 
rows; ventrals nearly three times as broad as the scales of 
the adjoining series, 176 to 185 without reference to sex; 
subcaudals, 10 to 12 pairs in the females, 15 pairs in the 
males. Length of adults about 15-17 inches, girth about !£- 
If inch. Colour black, but most beautifully iridescent; 
generally some broad yellowish or whitish blotches on the belly, 
which are larger and more numerous towards the tail j but 
these arc sometimes absent, and the whole snake is uniform 
black; tail uniform black. 

Ilab. The Wynad (Malabar), 3000 to 3500 feet elevation, 
very rare. Six only have been found, with ventrals and sub¬ 
caudals as follows:— 


4 females 
2 males 


10 subcaudals and 185 ventrals. 
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Mehnophidium bilineatum. 

Melanophtdium hilimatum, Bedd. Madr. Journ.Med. Science, Sopt.1870, 

Snout obtuse; rostral rather small, broader than high; 
nasals smaller than the frontals ; vertical hexagonal, pointed 
in front and behind; occipitals very elongate, much longer 
than vertical; eye very small, well within the margin of the 
ocular shield ; caudal scales quite smooth, the terminal scute 
scarcely larger than one caudal scale, ending in a single 
point. Scales round the body in 15 series; ventrals three 
times as broad as the scales of the adjoining series, 184 to 200; 
anal larffe ? bifid; subcaudals 15 to 17 pairs. Length up to 
about 14 inches; girth about $ of an inch. Colour of the 
belly and back uniform bluish black, very iridescent; a broad 
yellow streak from the snout to the tail on each side, which 
oocupies the whole of the second row of scales from the van* 
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foals and half of the first and third row, the scales in the 
second row each with a black dot in their centre; tail yellow 
underneath. 

Bah. The Wynad (Malabar), in forests on the Peria Peak 
and on the Tirrhioot Peak, 4000 feet elevation. Only four 
examples were found, three adults and one young. Two adults 
with 15 subcaudals each have respectively 184 and 191 ven- 
trals, and one adult with 16 subcaudals has 200ventrals; the 
young one has 17 subcaudals. 

Melanophidium punctatum . 

Mdannphidiumpunctatum , Dodd. Madr. Joum, Med. Science, Dec. 1871. 

Snout obtuse; rostral shield rather small, simply convex, 
nearly as high as broad; nasals forming a suture behind the 
rostral; frontals much larger than nasals ; vertical hexagonal, 
nearly as broad as long, with an obtuse angle in front and 
an acute one behind ; eye very small, well within the margin 
of the ocular shield and about one fourth its size; caudal 
scales all quite smooth, the terminal horny scute 1£ to 2 lines 
long above, very little produced below the tail, furnished 
with two parallel ridges above, each ending in a small spine, 
side by side or superposed, or sometimes the terminal scute is 
only simply pointed. Scales in 15 rows round the middle of 
body; ventrals twice as broad as the adjoining Beales, 183 to 
198; subcaudals 15 to 17 (in all the six specimens collected); 
anal large, bifid. Length 16-21 inches, with a girth up to 
If inch. Back uniform blackish, very iridescent; belly and 
sides whitish, each of the three rows of scales on each side of 
the ventrals with a very regular oblong black blotch, forming 
three very regular parallel lines on each side; each ventral 
and subcaudai with a large parallelogrammoid black blotch. 

Hab. Travancore Hills; m the Mutikuli Vayal, a valley in 
the mountains in South Travancore, elevation 4500 feet; also 
about Peermede and the neighbouring forest, in North Travan- 
core, elevation about 4000 feet. 

PlATYPLECTttUJtUS. 

TUtyplectrurus, Gunther, Ann. & Mag. Nat. Hist, June 1868. 

t Head very flat; cleft of the mouth deep; snout broad, 
very obtusely rounded; eye distinct, rather large, surrounded 
by the supraorbital^ postocular, frontal, and fourth labial; 
a long temporal shield between the fourth labial and the 
occipital; tail rather long, tapering, the posterior part some* 
what compressed; the caudal scales quite smootn, or with 
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only very faint traces of keels on a few of the last; the 
terminal horny scute in the male broad, with a sharp hori¬ 
zontal edge, grooved or somewhat concave below, and com¬ 
pressed into a ridge on the upperside, which terminates in a 
single point; in the female very similar but smaller, ending in 
a single point, the horizontal ridge inconspicuous; the first 
pair of lower labials form a suture behind the median, followed 
by a pair of chin-shields; no median groove along the chin; 
teeth conspicuous, gradually longer behind, about 8 in the 
maxillary and 5 in the mandibular bones. 

Hab . S. India. 


Synopsis of Species. 


Brick-red, with three longitudinal interrupted black linos.. trilineatus. 

Uniform brownish, belly and sides dotted. maduremu . 

Blackish, with a longitudinal yellow line down each sido of 

the back ..... . . bilineatus. 


Platyplectrurns trilineatus. 

Platyplectrurus trilvneatm, Gunther, l c. 

Plectmi'us ? trilineatus, Bedd. Madr. Journ. Med. Sciences, 1867, p. 14. 

Snout very obtusely rounded ; rostral pointed behind, very 
small, one third the size of a nasal; nasals forming a suture 
behind the rostral; supraorbital three times as large as the 
postocular ; a long temporal shield always present; tail com¬ 
pressed towards the end, the scales all (juite smooth, or a few 
of the terminal ones very inconspicuously 2-3-keeled: 
terminal scute in the males shovel- shaped, with a horizontal 
edge, concave below, and with a ridge along the upper sur¬ 
face which ends in a sharp point; in the females very small, 
equalling 1 to 2 scales, enaing in a single point, but gene¬ 
rally with an inconspicuous ridge. Scales in 15 rows round 
the middle of the body; ventrals twice as large as the ad¬ 
joining scales, from 165 to 168 in the males, to 174 in the 
females; subcaudals 14 or 15 in males, 8 to 10 in females. 
Length about 15 inches, the females much stouter than the 
males, being If inch in girth, the males only J inch. 
Body and belly of a bright brick-red colour, with 1 dorsal and 
2 lateral black punctated lines, which extend from the neck 
to the end of the tail, the black dots each occupying a scale; 
the lines arc sometimes here and there interrupted by 1 to 3 
consecutive scales wanting the black marks. 

Hab. Anamallay forests, above Ponachi, at an elevation of 
about 4000 feet. A rare snake : only six have been found, 
With ventrals and subcaudals as follows:— 
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Platyplectrums madurensis. 

PlatypleetrurUs madurensis, I3edd. Proc. Zn ol. Hoc. March 10,1877. 

Snout very obtusely rounded; rostral very small, scarcely 
reaching the surface of the head ; nasals very large ; vertical 
six-sided, not muck produced behind; supraorbital three 
times as large as the postocular (which latter is rarely con¬ 
fluent with it) ; a long temporal shield always present; tail 
not much compressed, the scales quite smooth, the terminal 
scute horny, in the male with a sharp horizontal ridge and 
compressed into a ridge on the upper surface, which ends in a 
single point, in the female very small, size of 1 to 2 scales 
only, and ending in a single point, with sometimes traces 
of the horizontal ridge. Scales rouud the middle of the body 
in 15 rows; ventrals not twice as large as the scales of the 
adjoining series, 149 to 159 in males to 170 to 176 in females; 
sulbcaudals 14 or 15 pairs in males, 9 to 11 pairs in females. 
Length of adults 12-14 inches, females up to ljr inch in girth, 
males about f- of an inch only. Above a nacreous purplish 
brown ; ventrals and the two adjoining series of scales on each 
side white in the centre, but with a very complete ring round 
the margins of the same colour as the back. 

Hab . Pulney mountaius (Madura district), about Kodie- 
karnal, 6000 feet elevation, and a little above Shembaganoor, 
£000 reet; also about Peermede, ou the Travancore Hills, 
"4000 feet elevation. 


Platyplectrurus bilineatus , n. sp. 

Snout very obtusely rounded ; rostral small, just reaching 
the surface of the head; nasals large; vertical six-sided; 
supraorbital as in madurensis ; a long temporal shield always 
present; tail not much compressed, the scales quite smooth, 
the terminal scute somewhat dilated horizontally, ending in a 
small, single, upturned point. Scales round the body in 15 
rows ; ventrals twice as large as tlie adjoining scales, 168 to 
172 $ subcaudals 13 or 14. Length 6-7 inches, girth | of an 
inch. Body blackish, with a continuous longitudinal yel¬ 
lowish line down each side of the back, ou the rows of scales 
on each side of the central dorsal series. 

Hab . Madura Hills. The specimens are probably not 
adult. 

Ann, & Mag. N. Hist. Ser, 5. Vol. xvii. 
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III .—On the Bruchidfc of Japan. 

By I). Shakf. * 

The specimens of this family brought homo by Mr. G. Lewis 
are not so numerous as might have been anticipated, and it 
would appear that in Japan, as well as in Central America, 
these insects are rarely met with at large in any numbers, 
being in this respect dissimilar to our European species, many 
of which in the wanner parts of France and Spain are fre¬ 
quently met witli in the greatest abundance. Altogether 
Mr. Lewis obtained thirteen species, three or four of which 
are probably merely introductions from abroad to the Japanese 
fauna; such is, I believe, the case with the two European 
species found in Japan, and with the American B. pusildmus ; 
B. dorsalis was described from India by Schonherr, and B. scu- 
tellmis is now widely distributed in the world. The other 
yiecies, to the number of eight, are at present peculiar to 
Japan; but as very little indeed is known about the oriental 
Bruchidae, it is probable that some of them occur elsewhere. 
The most noteworthy feature of the Japanese Bruchidae is the 
occurrence there of a remarkably distinct genua; there are 
only three other genera of Brucmdte known—each of them 
has many species and a wide distribution, and it seems there¬ 
fore scarcely possible that Japan should possess as peculiar 
to itself a genus of a very isolated character. 

Bruchus dorsalis. 

Bmchus dorsalis, Fahrs. Schonh. Geu. Cure. v. p. 98. i 

This species has been recorded as destroying seeds of Ole - 
ditschia sinensis brought to this country from Japan {(f. Proc, 
Ent. Soc. Lond. June 1873) ; it is apparently, however, not 
a common insect in Japan, as Mr. Lewis met with otdy two 
or three examples. 

Bruchus pist. 

Bruchns pm, Linn. Syst. Nat, 2, ii, p. 004. 

Yokohama. One example. 

Bruchus loti . 

Bruckus loti, GylL Ins. Suec, iii. p. 13. 

Of this common European species Mr. Lewis met with A 
single example at Kawacni. It is in a bad state of preserva¬ 
tion, but appears to agree entirely with European specimens, 
except that it is of very large size. 
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Bruohue terrenua, n. sp. 

Oblongo-ovalis, nigor, griseo subvariegatua; autennarum ba«i pwli- 
basque anterioribus ot intormodiis rufls; abdotnino elongate, 
pygidio obliquo. Long. 2| millim. 

Antennas Hhort; second, third and fourth joints small, 5-10 
transverse. Eyes rather small, widely separated. Thorax 
conic-transverse, coarsely punctate, black, slightly variegated 
with grey. Elytra quite finely striate, black, extensively but 
rather indefinitely mottled with grey. Under surface grises- 
cent. Femora unarmed ; hind tibiae digitate at extremity. 

This is readily distinguished from the other species by the 
more elongate ventral rings and less horizontal pygidiutn. 
The front coxae too are smaller and scarcely project beyond 
the extremity of the prosternum. 

Yokohama, Nagasaki, Ichiuchi, and Yuyatna. Five 
examples. 


Bruckus urbanus, n. sp. 

Oblongo-ovolh, niger, grisoo-pubescens, pygidio abdominisquo »eg- 
menfcis ultixmrirufesceiitibuA ; antounarura basi fusco-rufa ; podibus 
anterioribus et intermedm riifls, fernoribus basi tarsisque fuscis ; 
supra variegatus, prothorace olyi risque nigris, illo basi, his sufcura 
late faflotisque transversis griseis. Long. :*Jl millim. 

Var . 8upra ubiquo griseo-pubosoons, vix subiasciatus. 


Antennas short, rather stout; three or four penultimate 
joints transverse, the four basal joints dark above, red beneath, 
the rest black. Eyes moderately large, widely separated. 
Thorax transverse-conic, very coarsely punctate, black, largely 
grisescent at the base in the middle, less so on each side, and 
with a few minute grey flecks. Elytra with intense black 
pubescence, but broadly grey along the suture, and with three 
slender, irregular, grey, transverse fascia). Pygidium large, 
reddish grey, densely griseo-pubescent, subnmculate on either 
side; tiie four apical ventral segments coloured like the 
pygidium, basal segment darker. Hind femora unarmed; 
land tibia with two equal digits at the extremity of the lower 
face. 


The variety, though appearing very different, has nothing, 
so far as I can see, to distinguish it from the type form, except 
the nearly uniform griseous colour of the upper surface, m 
which> however, the same markings as are present in the typ$ 
can be detected, they being of a slightly different tint of grey 
from the ground-colour. 

This is larger than &,j<tpoturns, and is readily distinguished 

nil. 
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from it by the different colour of the antennae and hind legs, 
and the absence of the raised grey callosity in front of the 
scutellum. 

Nagasaki. Two specimens of the typical form and one of 
the variety. 


Bruchus ademptus , n. sp. 

Minus clongatus, niger, griseo variegalus; pygidio abdomirnsqu© 
segmentis duobus ultimis rufin ; an tennis pedibnsque anterioribua 
et intermediis flavin; fomoribus pnstcrioribus detite elongato 
armatia. Long, 2^ 2| millitn. (capita inflexo), 

Antennas short and rather stout, clear yellow, penultimate 
joints strongly transverse. Eyes rather prominent, widely 
separated. Thorax conic, coarsely and densely punctate, 
griseo-pubescent. Elytra rather finely striate, with elongate 
small marks of grey pubescence, blind femora armed be¬ 
neath with a rather long tooth on inner margin, and with a 
slight obtuse prominence on the outer margin ; hind tibia 
with mucro at the apex. 

The armature of the hind femora distinguishes this from all 
the other Japanese species except ii. seutellaris; the two 
species are so dissimilar in colour that they cannot be mixed. 

One example was found at Yuyama, May 10, 1881, and a 
second, in which the variegation of the upper surface is much 
less conspicuous, at Nagasaki. 

Bruchus jcqionicus . 

Mylaht'ts (Bruchm J, Linn.) japontca , Harold, Deuteeh. eat. Zoitechr. 
xxii. p, 87 (May 1878), ' 

Bruchm fulvijm , Keel. C. K. Ent. belg. xxii. p. Iv (April 1879). 
Nagasaki, Junsai {Lewis) , Hagi ( Hiller ). 

Bruchus comptuSi n. sp. 

Minutus, brevis, niger, albido-prniuosus; thorace ante scutellum 
densiua albido-pubeecente; antonnis podibuaque flavis ; femoribus 
mu tick. Long. millim. 

Antennm pale yellow, rather short, thicker externally; 
penultimate joints transverse. Eyes widely separated. Tho¬ 
rax conic, coarsely punctured, with a rathe* scanty white 
pubescence evenly distributed, except that it is concentrated 
so as to form a white mark, or rather two marks joined in 
front of the scutellum; this latter minute and obscure, not 
densely pubescent. Elytra pubescent, like the thorax; as 
also are the nygidiuin and under surface. 

This is allied to B, iaponicus , but is only half the sixe, 
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and is readily distinguished by the almost unicolorous surface 
and shorter antennas. 

Kob<5, JuneS, 1881; Hosokute, July 22, 1881. Three 
examples. 

Bruchus pusillimus. 

Bruchus ptmllimus, Sharp, lliol. Cent.-Am. Col. v. p. 479, 

Mr. Lewis brought three individuals of this species, which 
he noted as found in cargo and probably imported. 

Bruchus lautus , n. sp. 

Oblongo-ovalis, niger, cequaliter gmeo-pubescons ; antennarum basi 
pedibusque antorioribus testaceis, iliis extrorsum peclibuBquo 
postorioribus fusceseentibus ; prothorace ccmioo ; antennie sorra- 
tis, maris valdo elongutis, femiiup ruediooribus. Long. 3 millira. 

Eyes large, very prominent, very deeply emarginate, mode¬ 
rately distant in the female, more approximate in the male. 
Antennas slender, feebly serrate internally ; in the male rather 
longer than the insect, with the second joint very short, 
scarcely half as long as the third ; in the female much shorter, 
with the second joint less abbreviated, but shorter than the 
third. Thorax conic, about as long as it is broad at the base, 
coarsely punctate. Pubescence evenly distributed, not spotted. 
Elytra rather deeply striate, Pygidium clovSely covered with 
grey pubescence. Hind femur simple ; tibia with short stout 
apical mucro. 

Found sparingly ; usually one or two examples in a locality. 
Otau, Fukiu, Fukushima, Junsai, and Hakodate, by sweep¬ 
ing in August. 


Bruchus scute!laris. 

Bruchus scutelluris, Fab. Syst. EL ii. p. #99. 

Mylahris chinenm, Hot. DeuUch. out. Zeitschr. xxii. p. 87. 

jWold ( he . cit.) considers this insect to be the Bruchus 
(Qurctilio) chinensis , Linn. ; but 1 am not able to adopt this 
view, the evidence appearing to me to be against its probability. 
He also treats the Chinese B. adustus , Motsch., as a synonym 
of this species; but this also appears to me improbable; 
indeed the measurements given by Motschoulsky quite contra¬ 
dict this conjecture. 

Nagasaki (Lewis) } Hagi [Hiller ), Tokio [Hoffman , teste 
Harold). 


Spermophagm complectus , n. ep. 
Itotufcdulo-ovalis, niger, fusco-pubesoens, subvariegntus; oljtiis 
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fiimiis; striis fortiter pimctatis. Long. millim. (oapite 

intlexo). 

Very similar to the well-known European 8. eardui } but 
rather larger than the largest examples thereof, and readily 
distinguished by the more abundant pubescence, which is of 
sordid very dark grey colour, and a little variegate, more 
especially on the pygidium, and by the much more conspicuous 
punctuation of the elytral stria) ; the front coxa) are more 
distinctly separated, the middle legs more widely distant, and 
the inesostcrniun less prominent and less exposed at its apex. 

One example ; found on the sand-hills at Hakodate. 


Pyoobrijchus (nov. gen.). 

Pygidium o segment is tribua compositum. C’oxtr* anterioros olongaLe, 
contiguce. .Femora posteriors, gracilia, fciLine absque calcaribus. 

This insect lias the appearance of a eonvtsx Bruchus, but is 
very different on account of the peculiar structure of the 
pygidium j this is elongate, and about one half of its length 
is occupied by the last dorsal segment ; the penultimate seg¬ 
ment exposed is also large., but the antepenultimate is much 
shorter. 


Pygohruchus scutellans y n. sp. 

Niger, griseo-pruinosus ; prothorace conico-transverso, fortiter punc- 
tato; scutcilo elongato, apico bidentato ; an tennis (mariis) flabel- 
Intie. Long. millim. 

Antenna? elongate, entirely black ; second joint minute, third 
elongate, giving off' from the middle a rather long process, 
the following joints armed with still longer processes* Head 
short; eves rather large, widely separated. Thorax much 
narrowed in front, the sides very little rounded at the l^ont 
angles; the whole surface coarsely punctate and evenly covered 
with a somewhat scanty griseous pubescence, ocutellum 
elongate, with prominent extremity, which is deeply notched. 
Elytra rather deeply striate ; the internal strise crenate, the 
outer punctate rather than crcnate, and becoming behind 
effaced so as to form there rows of [junctures rather than stria; 
interstices with some indistinct punctures, much concealed by 
the pubescence. Pygidium also with coarse punctures con¬ 
cealed by the pubescence. Ventral rings short, 

Kob<5, June 8, 1881 ; a single male example. 
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IV .—A new Genua of Heteromerom Coleoptera allied to 
NotoXUS. By CHABLEH 0. WATERHOUSE. 

The interesting form which 1 here describe has boen in the 
British Museum for some time, and being a very conspicuous 
insect 1 thought it had in all probability beeu named. As 
that, however, docs not appear to be the case, I propose to 
call it llypaapiates . 


IlYPASritfTBS, n. gen. 

General characters of Notoxua ) but differing as follows:— 
Antenuai as long as the whole insect, the second joint very 
short, the following joints very long and slender. Apical 
joint of the maxillary palpi longer and more distinctly cultri- 
foirn* Anterior femora with the lower edge compressed and 
with an acute tooth at the base. Tarsi long and slender, the 
penultimate joint very short, narrower than in Notoxus . 
Heutellura very small. 

Uypospiates unuatus, n. sp. 

Testaceus, nitiius, luovis, parce pallida pubescons ; thoracis proceasu 

supra granulato, utrinquo tridentiito. 

Long. 5 millim. 

Head smooth and shining, the underside with numerous 
round black granules. Basal joint 
of the antenuai beset with long 
pale pubescence. Thorax smooth 
and very convex, suddenly decli¬ 
vous posteriorly. The thoracic 
process as long as the body of the 
thorax, with numerous nearly 
black shining granules, those at 
the base transverse; apex with the 
margin incrassate; each side with 
three atrong teeth, which aie 
nearly black at the apex. Elytra 
very convex, shining, sparsely 
pubescent. Legs pale testaceous; 
anterior tibiae a little enlarged in the middle, pubescent on 
the inner side. 

Hub. Ceylon {Dr, Tkwaitee). 
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I .—Descriptions of Sponges from the Neighbourhood of Port, 
Phillip Heads , South Australia , continued. By 1J. J. 
Carter, F.R.8. &c. 

[Continued from vol. xvi. p. 368,] 

Pursuing the plan which has been adopted in revising the 
other orders of the Spongida, I will premise the following 
tabular view of the original arrangement of my order Holo- 
rhaphidota (op. et loc. cit.) thus :— 


Order VI. HOLORHAPIIIDOTA. 


Families 

1. Rtnmula . 

2. Suberitida 

3. Pachytragida , 

4 . PadiastrcUida , .. 

6. PotamoBpimgida . 


Groups. 

1. Amorphosa. 

2. laodictyosa. 

3 Thalyosa. 

4. Craasa. 

J 5. Fibulifera. 

0. Ilalichondrina. 

7. Ilyndmanina. 

8. Eaperiuft. 

9. Hymedeemiim. 

10. Cavernosa, 

11. Compacta. 

12. Laxa. 

13. Don a tin a. 

14. Geodina. 

16, Stellettina. 

16. Tethyina. 

i 17. Pachastrellina. 

' 18. Lithistina, 

19. SpongiUina. 


The diagnosis for this order—viz. “ Possessing a skeleton 
whose fibre is almost entirely composed of proper spicules 
bound together by a minimum of sarcode; form of spicule 
variable, —was proposed for those sponges which, from the 
absence of that amount of keratine or horny material in 
their fibre that renders the orders IV. and V. (although 
they too possess “ proper Bpicules,” that is, spicules formed 
by the sponge itself) more or lees resilient or spongc-like, 
are’more or less tender, fragile, and easily broken by pressure, 
varying in consistence from a crumb-of-bread character 
in the Amorphosa to the almost stony hardness of the 
Lithistina; so that in the more limited acceptation of the 
word “sponge” the lutter would not be considered sponges 
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at all. Hence we have to deal here not with the "limited 
acceptation ” of the term " sponge,” but with the products of 
the sponge-animal in its most extended sense, although 
at one time, as in the Camosa, this may be almost 
undistinguishablc from glue when both are dried, at another, 
as in the sponge of commerce (which is the most familiar 
form), a resilient mass of homy thread-like tissue (that is the 
skeletal structure of the sponge from which the soft parts 
have been extracted by putrefaction and edulcoration), and in 
a third, as in the Lithistina, so compact and stone-like that 
it yields to nothing but a knife or hammer. 

So much for the order then ; let us now turn our attention 
to the families respectively. 


Fam. 1. Renierida. 

Char . Spicules more or less arranged in a fibrous form; 
structure yielding to pressure, like crumb of bread. 

To this family my experience of the last ten years, viz. 
since my " Notes Introductory to the Study and Classification 
of the Spongida” were published in 1875 (‘Annals,’ ser. 4, 
vol. xvi. p. 177 et seq.) 7 has not enabled me to add much^ and 
1 have very little to alter. Many new species I have described; 
but they must be sought for in the pages of this periodical, 
which I have not time now to specify. 


PlILCEODlCTY ONINA (now group). 

I would, however, observe that, having found several 
species more or less presenting the characters of Oceanaria , 
Norman = Uesmacidon Jeffreysii , Bk., I have put them 
together under ,the above name^ and would place this new 
group immediately after no. 4, viz. “ Crassa.” More I need 
not state of it here, as the whole will be found in the c Annals ’ 
for 1882 (vol. x. p. 117 et seq.) 7 and an additional species in 
those of 1883 (vol. xii. p. 326 et seq.). 

To the mode of circulation in the Phlceodictyons, in which 
no vents have been discovered, I shall have to return here¬ 
after when describing some of Mr. Wilson’s specimens of 
Polymastia from Port Phillip Heads, in which. l>y analogy, 
the position of these vents seems to be indicated. 

X nave also added a few remarks as well as descriptions of 
new species to group no. 8, viz. “ Esperina ” (‘ Annals/ 1882, 
Vol. ix. pp. 288-301; ib, 1880, vol. vi. p. 49, pi. v. fig. 20; 
ib. 1874, among the “ Deep-sea Sponges dredged by 1LM.S. 
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1 Porcupine,’ ” vol. xiv. p. 207 ; and ib. 1876, vol. xviii. 
p. 226, &c.). But I am not certain that I have enumerated 
all the places in the * Annals ’ where 1 have described species 
of tliis or any other group of sponges, so 44 once for all” can 
only state that it will be necessary to search the pages of this 
periodical generally for this purpose, to which it might be 
added that on most occasions the references alone to my con¬ 
tributions on the classification of the Spongida will be given, 
which it will be easier for me to do than for the reader to find 
them out for himself, while it will enable me to save that time of 
embodying them in extenao which a few years ago would have 
been of less consequence to me. 


Fatn. 2. Suberitida. 

u Char. Tissue cork-like ; spicules matted, felt-like, cancel¬ 
lous, and erushable, or radiated, compact, and hard; spicule 
chiefly pin-like, the sharp ends projecting from the surface, 
like velvet.” 

As I have to add many new gtoups to this family, it will 
be necessary to meet this by a slight alteration in the dia¬ 
gnosis, which may now stand thus:— 

“Char. Tissue loose, cork-like, oi solid and tough. Skeletal 
spicules chiefly pin-like, varying in shape from globular¬ 
headed to simple aeuate, with more or less fusiform shaft; 
arianged in a confused, felt-like, reticulated skeletal mass, or 
in bundles radiating from the centre.” 

Hence it will be observed that all mention of u cancellous 
and erushable ” structure has been omitted, since this is found 
to obtain only in dried specimens, where the sarcode has 
shrunk away, and nothing is left but the more durable skeletal 
fibro-reticulation, a fact that I did not well realize until I began 
to examine Mr. Wilson’s fresh or wet specimens, which shows 
their value in this respect and the disadvantage of framing a 
diagnosis only on specimens that are dry. 

Whether or not it would be desirable in description to give 
the state of a sponge in both conditions I must leave future 
observation to determine. I think it would where this can be 
done, or when both conditions arc present j but where, aa in 
many instances, the specimen can only become known by its 
presence on the beach, washed, water-worn, and dry, having 
originally come from the vault of some submarine cavern, 
where, by accident or otherwise, it has been torn from its 
place of attachment, it would be desirable to add, as Dr* 
Bowerbank has done, “ examined in the dried state.” And 
this must be the case in many instances, unless they are 
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gathered by human hands, for the dredge cannot reach them 
on the undersides of rocks. At the same time dried speci¬ 
mens also may differ considerably, inasmuch as the washed- 
out beach-worn specimen differs greatly from those which 
have been carefully soaked in fresh water and dried for preser¬ 
vation immediately after they have been taken, alive and 
growing, from their place ot attachment, as Mr. Wilson’s 
dried specimens also evidence ; next to the wet state, this 
is the best and most convenient condition for museum-collec¬ 
tions. llut still, tor perfect description the wet state is also 
necessary. 

Thus alterations in diagnosis and classification may have to 
be continued so long as knowledge of the subject increases. 

Having again, us far as my material would allow, studied 
the groups 10, 11, and 12, viz. the Cavernosa, Com pacta, and 
Laxa, alter the manner detailed in the ‘Annals’ of 1882 
(vol. ix. pp. 817~85G) chiefly from dried specimens (as in 
my oiiginai classification), it seemed to me desirable to add 
another group to these sponges under the name ot “ Subcom- 
pacta” ( ib . p. 858), and 1 must refer the reader to this paper 
tor what J then stated on the subject; but since 1 have had 
the advantage of examining wet or undried specimens, the 
principle ot this classification, viz. the degree of consistence 
on which I then based my divisions, as may be inferred from 
the names of the groups, has undergone much modification. 
But, as 1 am not piepared to alter the arrangement inextemo 
now, 1 would merely observe that it also seems to me desir¬ 
able that these four divisions should be considered parts of one 
group only, for which 1 would propose the name of “ JSuberi- 
tma;” iu support of which it might be stated that, although 
the pin-like skeletal (with or without a flesh-spicule) for the 
most part prevails in these sponges, and there are some to 
which 1 have alluded at the conclusion of the paper last men¬ 
tioned, in which the skeletal spicule is not pin-like, that still 
appear to me to find their most appropriate place in this 
group, yet, however this may be, the pm-like skeletal with or 
without a flesh*spicule of a spiuispirular form appears to be the 
prevailing character of the spiculation in the u JSuberitina,” 
and as the latter gradually diminishes in size and number 
from the genus Spira8trella } Sdt., to those Suberitina in which 
there is no longer any trace of it, 1 would place the whole in 
this group. 

In the genus LatruncuUa of Bocagc, to which I have also 
alluded in the paper last mentioned (p. 354), the spinispirular 
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flesh-spicule is replaced by the sceptrella (see ray descriptions 
and illustrations of these two forms of the flesh-spicule in the 
‘ Annals ’ of 1879, vol. iii. p. .‘154 &c., pi. xxix. ngs. 11 &c.), 
and the skeletal spicule is no longer pin-like, but acuate or 
acerate, as may be seen by the species that have been de- 
scribed, while in Latrunculia corticata , Carter (ib. p. 298, 
ph xxvii. fig. 1 &c.), the form of the flesh-spicule vanes from 
sceptrellar to spiruspirular in the same specimen. So that 
altogether it appears to me desirable that these sponges should 
come in immediately after the group Suberitina under the 
name “ Latrunculina.” Schmidt has placed them in his 
“ Desmacidinee ” (Gmndz. Spongf. Atlant. Gebictca, p. 80), 
because his species^ viz. Sceptrella regalis , possesses an ancho- 
rate flesh-spicule m addition to the sceptrella ; but if the 
presence of an anchorate or any other form of flesh-spicule be 
allowed to determine the position of a sponge in classification, 
the principle, according to ray experience, will be found im¬ 
practicable. 

On group 1.3, viz. the Donatina, 1 have also published 
observations in the ‘ Annals * of 1882 (together with a now 
species or growth), vol. ix. pp. 356-362, pi. xii. fig. 22, to 
which I must refer the reader in addition to what is stated in 
my original classification (p. 182). 

But between Donatina and Latrunculina I would introduce 
the three other groups mentioned in the same paper and under 
the same heading, viz. “ Donatina ” (p. 356 &C.), u e, Poly- 
mastiuft, Xenospongina, and Placospongina, transferring the 
“intensely compact ” species to which I have therein alluded 
to a separate group, as I rind that, having no marailliform 
processes, the latter cannot properly be included in the group 
rolymastina, however much in other respects, that is in the 
spiculation, they may resemble each otner. Thus, having 
established a genus of these intensely compact sponges under 
the name of ‘‘ Trachya ” in 1870 (‘ Annals/ vol. vi. p. 178), 
and having in 1876 (‘Deep-sea Sponges dredged by H.M.S. 
‘■Porcupine/ ’ vol. xviii. pp. 392 and 393) proposed to place 
them in the group Polymastina as a subdivision, adding at 
the same time a brief description of another species equally 
typical of this kind of sponges under the name of Trachya 
durissima (‘Annals/ 1882, p, 357), 1 must refer the reader to 
the last-mentioned as well as to the genus Trachya (L c.) for 
the characters of the species which 1 would here group together 
under the name of “ Trachyina.” 
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I liad forgotten to allude to that remarkable sponge of which 
Mr. G. Clifton found branched specimens “ over 6 feet in 
length, and when alive of a bright red colour,” on the west 
coast of Australia, for which the late Dr. J. E. Gray proposed 
the generic name u Axos and which, with its allies, I should 
be inclined to place immediately after Donatina, under the name 
of “ Axosina ” (‘ Annals,’ 1879, vol. iii. p. 284 <Src. pi. xv.); 
substituting the latter term for “ Axona,” proposed in the 
‘ Annals’ for 188L (p. 381); where, I would also observe 
en passant , the species respectively described thereafter 
under flic nanu‘8 of Axos anchorata and A . fahellata should 
have their generic appellations respectively changed to 
“ Phorbas 1). <& M., and their position relegated to the 
group Ilalichondrina still among the Holorhaphidota, for the 
reasons mentioned in my paper on the West-Indian sponges 
(‘Annals/ 1882, vol. ix. p. 288). 

The group “ Axosina ” might therefore bo inserted imme¬ 
diately after Donatina, as the structural alliances to which I 
have above alluded, and which will bo found at p. 289 
(‘Annals/ 1879, vol. iii.), seem to indicate. 

Lastly, I find a new structure among Mr. Wilson’s sponges, 
which assumes a more or less globular form ; but this is without 
fibre, and the sarcodc, which is chondroid, as much charged with 
sand grains as it is with the spicules of the species, which 
are cylindrical and obtusely pointed, accompanied by a smaller 
one m the form of an acuate; so that it is questionable 
whether it should come under the second family of the order 
Camosa, viz. the Gumminida, or under the Suberitida in the 
order Holorhaphidota, as hinted of the group Donatina in my 
paper on the then known species of Carnosa (‘ Annals/ 1881. 
vol. viii. p. 255, &c.). At all events, for the present, I shall 
insert it as a new group, with the name of “ uhondropsina.” 
immediately after “ Placospongma ” at the end of the family 
Suberitida, while the type-specimen uuder the name of 
Ghrondopsis arenifera , will be more particularly described 
hereafter among Mr. Wilson’s specimens. In the dried state 
the abundance of sand and its want of fibre, that is, its diffused 
arrangement, makes this specimen look like one of the genus 
Barcooomea (‘ Annals/ 1885, vol. xv. p. 214 &c.). But the 
apiculation being all of one kind and the spicules perfect, is 
opposed to this. 

Ecccelonida, or Excavating Sponges (new family, No. 3, p. 49)4 

Char. Sponges living in small chambers stolonifarously 
Connected, which have been excavated by themselves or other 
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animals in either organic or inorganic calcareous material; 
communicating with the exterior through the stoloniferous 
canals. 

Differing from all other sponges in their habitat is that 
family for which I have proposed the above name: but as 
they equally differ from each other in their speculation it 
also becomes necessary to group them accordingly. Hence, at 
the end of mv illustrated description of Alectona Millari 
(Journ. Itoy. Micros. Soc. 1879, vol. ii. p. 493, pi. xvii.), 
they have been divided into three genera with the suggestion 
of a iourth for the genus “ Samus” which, typically con¬ 
sidered, would respectively lead to the formation of the 
following groups, viz. “ (Jliouina/’ u Thoosaina,” t{ Alecto- 
uina,” and u Hamusina.” To the paper in the journal men¬ 
tioned, as well as the ‘ Annals ’ of 1880 (vol. vi. p. 50 &c., 

S I, v.) and those of 1879 (vol. iii. p. 350 &c. pi. xxix. 

gs. 1—7), I must refer the reader for all the information 
that I have hitherto been able to contribute on this subject. 

Fam. 3. Pachytragida. 

“ Char . More or less corticate with cancellous more or less 
radiated structure internally ; well differentiated.” 

On this family I published a paper in the i Annals * of 
1883 (vol. ii. p. 341 &c.), therefore need not repeat anymore 
of it here except that I found it necessary to intercalate 
between Stellettina and Tethyiua a fourth group under the 
name of u Thencanina,” whose history, characters, and classi¬ 
fication will be found in the same paper (pp. 354 to 362 in¬ 
clusively). 

Also to this family T would still add another group under 
the name of “ Stellettinopsina/’ immediately after Stellettina, 
for species of the genus HUeUeHinopais, which promise to be so 
numerous as to claim this distinction. They are principally 
characterized by possessing only one form of skeletal spicule, 
and this a large, smooth acerate, like the body-spicule or 
Stelletta, together with one or two forms of the stellate spicule, 
as noticed m the illustrated description of my type-species 
Stellettinopais simplex, from which the rest of the characters of 
this group may bo extracted ( 1 Annuls/ 1879, vol. iii, p, 849, 
pi. xxviii. figs. 16-18). 

New species of all the groups in this family have also been 
described here and there in the ‘Annals/ to which respee* 
tively T must again refer the reader for further information On 
this subject. 
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Fain. 4. Pachastrellida. 

14 Char . Without cortex ; densely spiculiferons, even to 
stony hardness ; structure confused ; no fibre/’ 

When I urc the word 44 confused” it must he understood 
that the structure is so only apparently, for there i« nothing 
confused in Nature, wherein all is harmony, and everything 
has its place. 

With reference to the two groups of this family, viz. 17 
and 18, respectively named Pachastrellina and Lithistina, T 
have nothing to add beyond what is stated in mv original 
classification {L c . pp. 185 to 187), the whole of which 44 classi¬ 
fication was chiefly compiled to facilitate a description and 
location of the sponges dredged by H.M.S. 4 Porcupine ’ 
( 4 Annals,’ 1878, voi. xviii. p. 226), where, at pp. 406 to 410, 
some new species of Pachastrella will be found, together with 
that from Japan, described in the ‘ Annals ’ of 1885 (vol. xv. 
p, 403). Of new species of the group Lithistina I had, with 
the exception of wnat is stated in the ‘Annals’ of 1873, 
vol. xii. pp. 437-444, and 1876, vol. xviii. pp. 460-468, no 
communication to make until 1880, when my report on the 
specimens from the Gulf of Manaar &c. was published 
p Annals,’ vols. v., vi., and vii., pp. 437, 35, and 361), 
wherein at p. 142, pis. vii. and viii., and p. 372, pi. xviii. 
vole. vi. and vii,, several will be founu described and 
illustrated, together with the mode of development of the 
skeletal spicule which these young and perfect specimens 
enabled me to follow satisfactorily, so that in Discodermia it 
was easy to see that the most corn])]ex form of the tetracti- 
nellid, skeletal spicule originated in the simple nail-likc disk 
of the surface, which, when not more than 1-300 th inch in 
diameter , presents the guadrifid canal that characterizes the 
fully developed tetraetmellid form. Lastly, this was again 
observed in the large and ficsh specimen of llacodimila aste- 
roides from Japan, which I described and illustrated in the 
4 Annals* of 1885 {vol. xv. p. 400, pi. xiv. fig. 11). 

Fam. 5. Potamospcmgida. 

u Char . Fragile sponges bearing seed-like bodies or stato- 
blasts and inhabiting freshwater.” 

For mv division of the a then known species” of the sponges 
to be included in tin’s family and their history generally, see 
my paper in the 4 Annals ’ of 1881 (vol. vii. pp. 77 to 107, 
pis* v. and vi.). It has been contended that my 44 characters ” 
of this family are incomplete, seeing that no seed-like bodies 
(gemmules or statoblasts) have yet been found in Uruguaya 
coralHoides, Bk., or in LubonnrsJcia haicalensi$ } Dybowski; 
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but then no other mode of propagation in these sponges has 
been described; and therefore, however probable it is that 
this may be the case, it as yet only rests on inference; while 
Lieberktihn long ago made it plain that Spongillu might be 
propagated sexually (that is, by ova and sperm atozoids), or 
oy the so-called seed-like bodies respectively. 

The above ievision of my order Holorhapliidota may appear 
very short, but if the papers to which 1 have referred he read 
it will be found to be very long, for since my original classi¬ 
fication was published in 1875 I have ever and anon been 
publishing the result of my considerations of different parts 
of it, and especially that of the Holorhapliidota, whereby 
several additions have been made to the latter, which, as 
before stated, it is much easier for me to indicate shortly with 
a few remarks than to embody in cjctemo. llcnce, this revi¬ 
sion will only be found interesting to those who wish to 
know what I have written on the subject, or might hereafter 
do what 1 should if time permitted do mysc*lf ? that is publish 
a u handy volume ” or Manual of the Spongida, including a 
synopsis of all the species that have been described, accom¬ 
panied by the author’s name, the date of description, and the 
place where descriWd, with synonyms in like maimer if there 
should be any. Such a compilation is now r urgently required 
for the advancement of this branch of Natural History, which, 
so long as our knowledge of the subject remains inconveni¬ 
ently scattered through a number of books, must continue to 
lead more or less to petty classifications and the proposing of 
new and piobably inappropriate names which may entail the 
inconvenience of reference and perhaps contradiction, because 
they have been based on a limited knowledge of the subject 
derived from access only to a few specimens. Species first 
and then classification. 

All therefore that I can now do more in this respect, previ* 
oxisly to describing Mr. J. Bracebridge Wilson’s specimens 
which belong to the order Holorhaphidota, is to repeat the 
tabular view given at the commencement of this article with 
the additions subsequently proposed in u italics,” together 
with the necessary changes in the numbering of the groups &c,. 
so that the reader may see at a glance how the Table will 
now stand:— 
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Order Vf. HOLORHAPHrDOTA. 


Families. 


1» Renierida 


2, Suberitida 


8, Ecccelonida (new family) .. 


4. Pachytragida 


8. PachastreUida .. 
6, Potamospongida 


Groups. 

'"I. Amorphosa. 

2. Isodictyosa. 

3. Tlialyosa. 

4. Orassa. 

1 5. Phlcmdictyonina. 

\ (3. Fibulifera. 

7. llaHchondrina. 

8. Hyndmanina. 

9. Esperina. 

! 10. llymedesmina. 

"1 1, Suheritina, for .... 

12 . LatruncuUna . 

13. Pohjmatfina, 

14. Trachyina . 

15. Donatina. 

10. Axoaitm. 


Subgroups. 

Cavernosa. 

« Oompacta. 
Subcorapacta. 
^Laxa. 


I 17. Xenoapongina. 

| 18. Placosjxmgina. 

(J9. Chonuropsina (provisional). 
f 20. Glionina. 
i 21. Thooaaina. 

) 22. Alectonina . 

23. Snmuxina. 
f 24 . Geodina. 

25. Stellettina. 

20, StelUttinopsina . 

27. Theneanina. 

[ 28. Tothyina. 

J 29. Pachftstrellina, 

) 80. Lithistina. 
j 81. Spongi/Una . 

| 32. Meymina . 

83. TubelUna. 

' 84. ParmuUna. 


Having already at p. 351 antea , to avoid repetition indivi- 
dually, premised the circumstances under which I should 
describe the sponges of the order Jfichinonemata in Mr. Wilson’s 
collection generally, I have only to state here that the same 
plan will be followed in describing those of the order Holo* 
thaphidota. 

Fain. 1. Benierida. 


Group 1. Amorphosa. 

1. Amorphina anonyma. 

Massive, thick, compressed, lobed, sessile ; truncated (?cut 
off by the dredge from the place of attachment) below. 
Consistence soft, loose. Colour not given, yellowish brown 
now* Surface smooth, covering a rough uneven structure 
below. Vents numerous, confined to the upper part Spicules 
A Mag . N. Hist. Ser. 5. Vol. xvii. 4 
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of one form only, viz. aoerate, varying under 75 by 2|- 
6000ths in. Structure loose, traversed plentifully by large 
excretory canals which terminate in the vents mentioned. 
Size of largest specimen, 3 inches high by 9 x 3 horizontally. 
Depth 6 to 19 fath. 

2. Amorphina nu/rocutin . 

Massive, flattish, sessile, irregularly lobed above, truncated 
below. Consistence hard, elastic. Colour when fresh, 
u nearly black,” dark slate now. Surface very smooth, 
covered with a minutely reticulated spiculo-fibrous dermis. 
Pores in the interstices of the reticulation. Vents large, at 
the ends of the mamilliform or prominent processes of the 
upper pait. Spicules of one form only, viz. acerate, but 
of two sizes, following their situation, viz.:—1, chiefly con¬ 
fined to the body, 85 by ]£-6(HK)th in.; 2, chiefly confined to 
the deimul, spiculo-fibrous reticulation, 25 to SO-COOOths long. 
Structure commencing fiom without inwards with a tough 
dermal coat about l-48th in in thickness, contrasting strongly 
in its dark colour with the lighter substance of the interior, 
which is compact and traversed by the excretory canals that 
end in the vents mentioned. Size li in. high by 4xl£ 
horizontally. 

Depth 7 fath. 

3. Amorphina canccliosa . (Dry specimen.) 

Massive, sessile, erect, lobed, somewhat compressed, con¬ 
tracted towards the base. Consistence light, fragile. Colour 
whitish grey now. Surface cellular, reticulated in relief; 
interstices large, tympanized by sarcode charged with the 
spicules of the species. Vents very numerous, plentifully 
distributed over the surface generally, especially over the upper 
jmrt, Spicule of one form only, viz. acerate, of different 
sizes, about 75 by ]^-6000tk in. Structure light, open and 
cancellous throughout, almost flimsy from the great number 
of large excretory canals with which the loose structure is 
traversed, ending at the vents mentioned. Size of specimen, 
which is very large (even inks dry state), 12 in. high by 12 x 4| 
horizontally. Neither depth nor colour given. 

GroupS. Thalyoba. 

4, Thalyaiaa maasalis* 

Massive, sessile, elongated elliptically, truncate below; 
Consistence soft. Colour, when fresh, “buff below, dar£ 
maroon-red above/ 5 ' now light brown. Surface smootu, con- 
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sistfng of a spicuio-fibrcms, reticulated, dermal structure. 
Vents on monticular elevations irregularly projected here and 
there, chiefly over the upper part. Spicules ot* one form only, 
viz acerate, 37 by 1 4~600()tli in. Structure internally com* 

I mct, much permeated by excretory canals. Size 24 in. high 
>y 3x5£ horizontally. 

Depth 20 fatlis. 

Obs. 1 have placed this specimen in the group Thalyosa 
because the stiucture is more compact than that of the fore¬ 
going species ; but really, at present, unless there is some 
peculiarity in form to distinguish the species beyond what I 
have mentioned in my Classification of the Amorphina, Isodic- 
tyosa, Thalyosa, and (Jrassa (/. c. p. 177), the presence of the 
acerate spicule alone in a massive amorphous structure for 
this purpose, must, for the most part, in a single specimen, be 
most unsatisfactory. 

Group G. Fibulifera. 

5. Fibulia carnosa (provisional). 

Fleshy, digitate, digitations branched; or digito-palrnate; 
or long cylindrically caulescent once or twice branched, ter¬ 
minating in spatuliform bulbous ends ; the digitations of the 
other forms terminating in contorted or crooked pointed ends, 
like deformed wasted-away fingers. Consistence solid, fleshy. 
Colour, when fresh, chiefly u black-red,” now light brown. 
Surface smooth, almost slippery. Vents small, respectively 
projected on a papillary eminence, scattered generally over 
the surface where the branches are expanded, or in two lines 
opposite each other, where they are cylindrically digitate, 
that is Chalina-like. Spicules of two forms, viz.:—1, skeletal, 
amooth, acerate, GO by if-6000th in., more or les3 ; 2, flesh* 
spicule, a minute simple C- and S-shaped bihamate (fibula) 
about 2-60Q0ths in. long ; the former confined to the fibre 
and the latter dispersed in the sarcode. Structure compact 
and fleshy when wet, exceedingly hard and glue-like when 
dry, contrasting then, in its brown colour internally, with the 
White Rpiculo-tibre. Length of largest digitate specimen about 
B in. high by 4 x 1 horizontally ; that of the long caulescent 
forms 12 iu.; stem cylindrical, 4* in. in diameter; bulbous 
ends about 3 in. long and l in. broad. 

Depth 5 to 18 fatns. 

Obs ♦ This is a very remarkable sponge, partly on account 
of the forms which it assumes, and partly on account of its 
heavy, solid, fleshy consistence. I have placed it provision¬ 
ally in the group Fibulifera under the above name^ chiefly oa 
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account of ita apiculation. It seems to be very plentiful on 
the south coast ot Austialia, as there are several specimens of 
it in Mr. Wilson’s collections, both wet and dry. 

Gioup 7. IIA X, 1 C H 0 N D It I NA. 

6. TJalichondria hirotulata , T. IT. Higgin (* Annals, 1 1877, 
vol. xix. p, 296, pi. xiv. figs. 11 and 12). 

Ohs . This sponge, winch is clmraetei ized by its dark 
madder-red colour when dry, is also stated by Mr. Wilson to 
be u chocolate-black ” when fresh, so that it does not lose 
its colour by keeping, either wet or dry. The birotulate 
spicule, after which it has been designated, is also peculiar 
in fonn, and so small that it is apt to pass unnoticed in the 
microscopic specimen when wet, but comes out well m a 
fragnunt that has been mounted in balsam. On the Austra* 
ban coast it appears to be very common, occunirig in the late 
Dr. Boweibank’s collection fiom thence, now m the British 
Museum, in laige staghoin-like branched specimens. 

7. Halichondria isodictyalis , Carter ( ( Annals,’ 1882, 

vol. ix. p. 285, pi. xi. fig. 2). 

Ohs . The specimens of this sponge in Mr. Wilson’s collec¬ 
tion are massive and lobed, uith large vents scattered over 
their suiface, stated, when fresh, to have been i( slato-browu ” 
in coloui. The pnncipal difference between their spiculatipp 
and that of Halichondria inermtane (of which IL isodictyalis 
hardly amounts to more than a variety), is the spineless Con¬ 
dition of the acuate. It appears to be almost world-wide in 
distribution. 

8. Tedania digit ata, Gray (Proc. Zool. Soc. 1867, May, 

p. 520). 

Ohs . Beniera digitata was Schmidt’s earliest name for this 
species (Spong. Adriat. Meeres, 1862, p. 75, t. vii. fig. 
which he afterwards changed to il Tedania, Gray ” (Spoi^gf* 
Atlantisch. Gebietes, 1870 ? p. 43). 

There are several specimens of Tedania diaitata in Mr* 
Wilson’s collections whose form is massive and loliate, said, 
when frosli, to have been “ orange” in colour. AH 
characterized by the same apiculation, viz.:—1, a smooth* 
stout, skeletal acuate; 2, sub-skeletal, fusiform acerate, in¬ 
flated and scantily spined at each ena, the il tibieUa,” fint 
so named and described in the * Annals 5 (1881^ vot 
p. 369, pi. xviii. figs. 9, h) ; and 3, a very fine, |Joisted 
acerate. microspined all over, t 
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** tibiella ” in Schmidt’s ^e-specimens in the British 
Museum is not spined at the ends, nor is it in his descriptions 
and Illustrations; but the i€ fine, pointed acerate ” i* micro- 
spined in them, although not described nor illustrated by him 
as such. But according to my observations generally, the 
apination of the ends of the “ tibiella ” is not constant, 
therefore of no specific value 5 while the microspination of the 
44 fine acerate ” can be seen only where it is strongly developed, 
Attd therefore, when otherwise is very likely to pass unnoticed. 

9. Tedania digitata } var. verrucosa. 

The same, but with the surface more generally convex and 
less lobate; the surface scattered over with small wart-like 
processes, and the colour, when fresh, stated to be 4< duli 
orange*’ and 44 Venetian red ’ in the two specimens respectively* 
Besides being on a level with the surface, each little wart¬ 
like process terminates in a single vent, so that the structure 
is not like that described by Schmidt in his Tedania suctoria 
^Atlantisch. Spongf. L c,). 

10* Forcepia colonensis, Carter ( 4 Annals/ 1885, vol. xv. 
p. 110 , pi, iv. fig. 2 ). 

[To be continued.] 

VI .—On the Occurrence of Sowerbfs Whale (Mesoplodon 
bidens) on the Yorkshire Coast. By THOMAS SOUTH WELL, 
and William Eagle Clarke, F.L.S. 

On the 11 th September last Prof. Turner communicated to 
the British Association, then assembled at Aberdeen, a paper 
fcn the anatomy of Sowcrby’s Whale, Mesoplodon bidens , 
Bowerby (~M. Sowerbiensis , Blainville), the material for 
Wjbiehwas mainly derived from the dissection of an individual 
pertained on the 25th of the preceding month of May, in 
Yoxter Voe, on the north-east portion of tlie main island of 
$J$tland, which island had already become noted as having 
a previous specimen of this species as well as two 
' SKphioids. Seeing the interest which attaches to this 
iWte Cetacean we have great pleasure in being able to record 
recurrence of yet another individual of the same speciesj 
wfy we believe, which has been met with on the English 
eoaftt; but we regret to add that ; owing to the ignorance of 
lift captors as to the value* of their prize, the carcase was cast 
tptft before the occurrence came to our knowledge, and was 
irretrievably lost to science. This is the more to be 
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regretted from the fact that (mainly through the excellent 
use which Prof. Turner has made of recent opportunities), at 
present, more is known w itli regard to the skeleton and 
anatomy of the soft parts of Sowerby’s Whale than of its 
external appearance, added to which there are still several 
points in the anatomy of this species which it would be de¬ 
sirable to solve. 

On the 11 th September last, on the same day on which 
Prof. Turner made the communication to the British Associa¬ 
tion before referred to, a Cetacean was left stranded in shallow 
water just inside Spurn Head, at a spot known as the Chalk 
Bank; as the tide receded the animal made great efforts to 
get oft' into deep water, and lashed up the sand with its tail 
till a large depression was formed in which it lay. Observing 
the commotion two men rowed up from a sloop which was 
riding at anchor in the entrance to the Humber near to the 
spot, and despatched it with their oars. The animal was seen 
alive by several persons, amongst them by Miss Rose Smith, 
daughter of the chief light-keeper at the Spurn, and Mr. T. 
Wnison, the coxswain of the lifeboat 1 Spurn,’ to whom 
jointly we aic indebted for the little infoimation w r c haVe 
been able to glean ; for, under the impression that it was a 
common Bottle-nose Whale (Ih/peroodon ran trains V) , a man 
named Hopper “ (‘hopped it up ” to obtain the oil, and the 
remains, with the exception of the tail, were set afloat afcd 
drifted out to sen beyond possibility of recovery. From a 
sketch kindly sent us by Miss Rose Smith and some inter¬ 
esting particulars supplied by Mr. Winson, there is not the 
slightest doubt that the animal was JSowerby’s Whale, pro¬ 
bably a full-grown male. 

As no full description of the external appearance of this species 
has ever been given, we add the following particulars from th© 
scanty materials we have been able to glean. The total length 
was 15 feet 9 inches, measured along curve; the greatest 
girth, which was about midway between the two extremities, 
was 8 feet; from that point it gradually tapered to about 15 
or 18 inches at the insertion of the tail, which was nearly 
8 feet across, its posterior border being entire and slightly 
convex in the centre. The girth just behind the head was be¬ 
tween 6 and 7 feet. These measurements, with the exception 
of the first, are only approximative. 

The head is said to have been highest at the blowhole, the 
beak tapering and 15 inches in length; the lower jaw projected 
beyond the upper, and was armed with two teeth, a little over 
1 inch in length, and situated about midway between the end 
of the jaw and the opening of the mouth* 
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The skin is described as very smooth and polished; very 
dark slate colour or nearly black on the top of the head and 
along the back, the sides a lighter shade of slate colour, and 
the under parts much lighter still, but not quite white; the 
end of the beak and lower jaw rather lighter in colour than 
the tipper portion of the head. Winson significantly speaks 
of the teeth as u tusks,” and states that the animal uttered no 
sound. Upon inquiry Winson also states that he noticed a 
number of irregular marks on the sides and belly about 2 feet 
in length and a quarter of an inch wide ; they were lighter in 
colour than the outer skin of the parts on which they appeared, 
and had u something the appearance of narrow strips of the 
skin having been removed;” to this cause he at the time 
attributed them, not knowing that they were a natural marks.” 

As before observed, the individuals of this species have 
hitherto always been so mutilated before they were seen by 
any person competent to give a full and accurate description 
of their external characters, that such a description is still a 
desideratum; but Prof. Turner, from such fragmentary ac¬ 
counts as have been given by different naturalists and from 
the specimen he was then describing, has compiled the fol¬ 
lowing summary, w Inch we venture to quote entire from his 
paper sent to the Royal Society of Edinburgh on January 30, 
1882 *:— 

“ Length in adult 14 to 10 feet. Beak long and slender. 
Head swelling out considerably behind the beak. Body 
elongated. Back dark bluish grey or slate-coloured, sides 
lighter, belly whitish. Urey or whitish streaks and spots 
scattered irregularly on the sides. Dorsal fin nearer the tail 
than the head, falcate posteriorly. A dorsal keel in front of 
the tail. No median notch between lobes of the tail. Flipper 
small; both its anterior and posterior borders convex. Blow¬ 
hole semilunar, concave forward, not quite symmetrical. 
Mouth-slit straight in front, but concavo-convex further back. 
A pair of furrows converging in front on the under surface of 
the throat. A pair of laterally compressed teeth protruding, m 
the male, between the lips at the side of the beak ; not visible 
in the female. Rudimentary functionless teeth present in the 
gum both of the upper and lower jaws.” 

From the secotia Shetland specimen Prof. Turner was en¬ 
abled to add very little to the above description, as it reached 
him flensed and cut into blocks; but the skin of the tail was 
almost black on both the dorsal and ventral surfaces, and on 
either surface a mesial keel was present. The posterior border 
of the tail was convex and not notched in its middle part, and 

a * Journal of Anatomy and Physiology/ April 1882. pp, 402,403. 
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the blowhole in this individual was transverse instead of semi* 
lunar. The flipper was 1 foot 10 inches in length from ike 
head of the humerus, and its greatest diameter inches; it 
came almost to a point at the tip, the anterior border being 
Blightly convex ; the posterior border for 7 inches from the 
axilla was almost stiaight and then rapidly sloped forward to 
the tip ; the colour on both sui faces was “ like that of a well- 
blackened boot.” The above particulars comprise all that is 
known with certainty with regard to the appearance of this 
singular animal. 

The Ziphioid whales to which the genus Mesoplodan belongs 
weie very numerous in the seas surrounding Great Biit&in 
during the period in which the Suffolk Crag was deposited, 
as testified by the abundance of their remains found in that 
formation ; but in the present day, with the exception of one 
species of Hyptroadon, w hicli congregates in considerable num¬ 
bers in the Aictic seas m summer, and which not unfiequcntly 
makes its appearance on the British coasts in autumn, the 
other members of the subfamily aie amongst the least iuiown 
of any of the Cetaceans found in our seas. Of the genus 
Mcsoplodon only one species has hitherto been met within the 
Noith Atlantic, viz. that which forms the subject of this notice, 
unless the Cetacean found dead in the Biitish Channel about 
the year 1840 (the skull of which is in the Museum at Caen) 
and described by Gervais under the name of M . europcem f 
should prove to ne distinct; but of the seven or eight species 
known, three at least arc well established, and some fairly 
abundant in the seas extending from the Cape of Good Hope 
to New Zealand ; others are ot gieat rarity and at present little 
known. Pi of. Flower has contributed an excellent mono- 

n h of this germs, which will be found in the tenth volume 
o i Transactions of the Zoological Society, 1 in which be 
points out certain well-marked characters common to theJ^bole 
genus, subject to slight specific modifications ; one of these i$ 
the remarkable mandibular tooth already referred to, and which, 
whether situated near the apex of the mandible as in M . Utctwi 
ot near the hinder edge of the mandibular symphysis as in 
lidens , always forms agood distinctive character. In the fully 
adult male of the species under consideration these teeth project 
about 2 inches above the gum, are laterally compressed* trian¬ 
gular in form, the apex at first directed backwards and then 
slightly forwaids, the tooth projecting tusk-like outside the 
uppei lip. In M. Layardi this singular form of tooth reaebei 
its extreme, and is described by Prof. Turner* as reaching % 

* ** Form and Structure of the Teeth of Mt*optod<m, h * Journal of 
Anatomy and Physiolc gy/ xiii, p. 460. 
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total length of 14 inches, 6^ of which were included in the 
alveolus and gum ; at the point at which it emerged from the 
alveolus it was 3| inches in breadth, and continuing its growth 
in strap-like form “ it curved obliquely backwards, upwards, 
and inwards/ 1 the two teeth crossing each other on the 
dorsum of the beak, thus greatly restricting the motion of the 
lowerjaw. 

In addition to the two remarkable teeth just described a 
number of rudimentary and functionless concealed teeth have 
been detected in M. bidens, and in a New-Zealand species 
(M. Grayi) such teeth are said to be constant; with regard 
to this interesting fact Prof. Flower observes *, u We have here 
the permanent retention of a condition intermediate between 
that of the irregular, completely concealed, probably only 
tempoiary, and quite functionless teeth, mentioned above 

1 M . bidenB\y and the normal state of dentition of the true 
)olphms, and it is especially inteiestmg that this should 
have been met with in a member of the genus otherwise least 
modified from the Dolphins.” 

Piof. Turner, in 1882, enumerates thirteen instances of the 
occurrence of tnis species, three of which were met with in 
Scotland, two on the Irish coast, and the remainder on the 
Continent or in the United States. Since that time one other 
Scotch specimen has occurred, also the subject of this commu¬ 
nication, which is believed to be the fiist recoid of its occur¬ 
rence on the lfinglish coast. The following is a list of the 
known occurrences, with particulars as to the locality &c., 
compiled from Prof. Turner’s paper and other sources. 

1. The first recognized example of this species came on 
shore at Brodie, in Elginshire, in the year 1800; the imper¬ 
fect skull and a drawing of the animal were forwarded to the 
late Mr. Sowerby, by whom they were figured and described 
in hie * 1 British Miscellany/ vol. i. p. 1, in 1806, under the 
name of Physeter btdens, It was an adult male 16 feet in 
length. From Mr. Sowerby’s collection the skull passed 
through Dr. Buckland to the Oxford Anatomical Museum, 
where it now is. 

2. A female 15 feet long, stranded at Havre on Sept. 9, 
1826, the skull of which is preserved in the Paris Museum, 
It wasf described by De Blainville (Nouv. Bull. Sci. Soc. 
Fhilom. t. iv. p. 18y). 

3* A mala from Sallenelles, Calvados, in the north of 
France, also in the year 1825, the skull and part of the skele¬ 
ton of which are preserved in the Museum of Caen. 


* Trans. ZooL Soc. x. a. 425. 
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4. A young female stranded at Ostend on 31st Aug., 1835, 
the complete skeleton of which is in the Brussels Museum. 

6. The second British specimen was stranded in the Bay of 
Brandon, Kerry, on the 9th of March, 1864. It was a male 
15 feet m length; unfortunately it was destroyed before it 
was seen by a naturalist; but Dr. Bustecd succeeded in secu¬ 
ring part of I he head, which had beeu removed immediately 
behind the frontal portion of the skull, and photographed it in 
several positions while yet quite fresh. The photographs 
were reproduced in a paper by Mr. Andievvs, published in the 
* Transactions of the Royal Irish Academy,’ xxiv. 1869. 

6. The mandible of a specimen taken on the Norwegian 
coast is preserved in the Museum of Christiania, and figured 
and described by Van Benedcn (Bulletin do l’Aead. Royal 
de Belgique, t. xxii. 1866). 

7. A specimen, believed to be the first met within America, 
was standed on Nantucket Island, Mass, IJ. S., about the 
year 1867, the cranium of which is in the Harvard College 
Museum. 

8. A complete skeleton of a male in the Gottenburg Museum 
from Skagerak, Norway, in 1869. 

9. A second Irish specimen occurred 31st May, 1870, five 
or six miles from the site of the first capture in Brandon Bay, 
and was also observed by Dr. Bustecd. It was a male 17 or 
18 feet long, and, like the previous specimen, was hacked to 
pieces so as to be of little service to science. From each tooth 
of this animal depended a bunch of cirripeds believed to be 
Conchoderma anrita. It is recorded by Mr. Andrews (Proc. 
Royal Irish Acad. ser. 2, i. p. 49). 

10. The skull of a specimen preserved in the Museum of 
Science and Art, Edinburgh, is thought by Prof. Turner, 

“ not unlikely ” to have belonged to an animal captured in the 
Scottish seas (Trans. Royal Soc. Edinburgh, May 20. 1872). 

11. A female captured on 3rd Feb., 1880, at Herringholm 
Strand, on the east coast of Jutland, was described by Prof. 
Reinhardt, but the skeleton was not preserved. 

12. On the 9th Nov., 1881, a male about 15 feet long was 
found floating dead off Vanholmen, near Marstrand, Sweden ; 
like previous specimens it was partly flensed before being seen 
by Dr. Malm, who, however, has given an excellent descrip, 
tion of what he saw (quoted by Prof. Turner); lie also secured 
the skeleton for the Gottenburg Museum. 

13. This specimen forms the subject of a communication 
by Piof. Turner to the Royal Society of Edinburgh, under 
the date of Jan. 30, 1882, and reprinted in the ‘Journal of 
Anatomy and Physiology ’ for April 1882, p. 458 etsej. It 
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was seen straggling near the shore in Urafirth Voe, North- 
mavine, on the west coast of the main island of Shetland, in 
April 1881, and speedily captured. Mr. Thomas Anderson, 
who saw the animal in the flesh, furnished Prof. Turner with 
a description of its external appearance, and procured the 
skeleton for the Anatomical Museum of the University of 
Edinburgh, where it is now preserved, having been fully de¬ 
scribed in the communication before referred to. The animal 
was a male about 14 feet long. 

14. On the 25th May, 1885, a second Shetland specimen 
of this species was taken in Voxter Vue, about 13 miles from 
the spot where the first specimen was secured ; it was a male 
about 15 feet 8 inches long, and is said to have been accom¬ 
panied by a young one about 7 feet long, which escaped. 
This specimen, although it was flensed and cut into sections 
before it reached Prof. Turner, enabled that anatomist to give 
some very valuable information on the anatomy of the soft 
parts as well as to supply some deficiencies in his previous 
description of the skeleton. This he did in a communication 
to the British Association at the Aberdeen meeting, printed in 
the ‘Journal of Anatomy and Physiology ’ for Oct. 1885, 
p. 144 et scq. The complete skeleton of this adult male is 
articulated in the Anatomical Museum of the University of 
Edinburgh. 

15. The most recent occurrence of this species is the speci¬ 
men referred to in the early part of this communication. 


VII.— On Vulsella, a Genus of Acephalous Mollusca . By 
Alfred Hands Cooke, M.A., Curator in Zoology, Museum 
of Zoology and Comparative Anatomy, Cambridge. 

At l<?a8t nineteen recent species of the Genus Vulsella have 
been described. Lamarck, to whom the genus is due, de¬ 
scribed six ( lingulata , hi am, rugosa , spongiarum , mytilina . 
ovata : Anim. sans Vert. ed. 2, vol. vii. p. 266 f.L Conrad 
added one (Nuttallii) ; one ( HUgelti) appears due to Parreiss: 
while Beeve, in the ‘ Conohologia Icomca,’ vol. xi., described 
eleven new species ( pholaatformis } isocardia } tasmaniea , 
eUenuata } crenulata , limaformu } phasianoplera, rudis, linguae 
felts , corollata } trita) from the Cumingian collections, the 
types of which are now in the British Museum. 

I am not aware that any note of suspicion, save one, has 
ever been sounded with regard to the genuineness of any of 
these so-called species. That was by G. B. Sowerby the 
elder, in 1825. Writing after Lamaitk’s work had been 
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priblished, and consequently when only six species were 
known, he says (* Genera^ Vulsella), "On account of the 
irregularity of the shells in this genus we think it must be 
extremely difficult to distinguish the species, and consequently 
we believe that several mere varieties are raised to the rank 
of species,” My own opinion, as will be gathered from the 
detailed examination which follows, agrees strongly with the 
view here expressed, and the more so because the number of 
species since Sowerby’s time has been more than trebled. 
That not a single one of the so-called species of Reeve will 
bear examination will, I think, be admitted by any one who 
can appreciate what a variable genus means, for his types can 
be investigated at the British Museum, Here is a case of a 
genus whoso usual habit is to attach itself to various marine 
plants, growing with their growth and shaping itself with 
their shape. The inevitable result of this is a never-ending 
variation, not merely in shape but in size, colouring, marking, 
and texture; and if* we pursue Reeve’s system to its logical 
conclusion we shall have as many different species of Vulsella 
as there are specimens. 

But I go further than merely obliterating the Reevian 
species. 1 hold that two at least of those of Lamarck, viz, 
spongiarum and ovata , are absolutely identical, while the 
form myiilina , Lam., constitutes a passage between these and 
lingulata , from which htans , Lam., differs only in point of 
size. In the case of an “ attached ” genus there is not only 
great variation of shape and size, but it will be found that the 
less a specimen is attached or imbedded (in sponge, seaweed, 
&c.) the less irregular it is. Specimens taken from a mass 
of sponge containing hundreds of shells will be more irre¬ 
gular than specimens which occur in less populous or in less 
confined situations. An instance of this may be given from a 
mollusk common on our own shores. The well-known Tapes 
pullastra , L., when in a free state, is as regular in shape, size, 
and sculpture as any other species of the genus 5 but when 
it occurs in shells, stones, or clay, as the variety perforane 
(and no one lias ever seriously disputed the generic identity of 
the form with pullastra) , its shape and texture undergo varia¬ 
tions which differ extensively from one another and from the 
type. The concluding remarks of Rumphius, quoted below 
under V Ungulata , sccra to illustrate this point. 

My impression, formed by the comparison of dozens of 
specimens with one another, is that the recent species of 
Vulsella may be reduced to at most three. The free or unat¬ 
tached form is the well-known Ungulata , in which the shell 
not only attains its maximum of size, but develops the 
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characteristic red longitudinal lines to the greatest extent, and 
is at the same time freest from those scaly foliations which so 
often denote a cramped and distorted growth. Next comes 
the form figured by Delessert as the Lamarckian rugosa, in 
which the beaks are prominent, the surface scaled, but there 
is no manifest distortion ; the general shape may be compared 
to that of a Septifer nicobaricus. Finally come the great mass 
of the “ species^” the names given, mainly by Reeve, to the 
inevitably varying shapes of the attached or confined shells, 
of which spongiarum, Lam., may be regarded as the type: 
ovata , Lam., representing the extreme of compression ana 
distortion. 

A detailed list of the tc species ” follows. 

1. Vulsella pholadiformis, Reeve (Conch. Icon. vol. xi. 

Vulsella, pi. i. fig. 1). 

Hall Ceylon (E* L . Layard ). 

Type (the only specimen known) in Brit. Mus. 

Manifestly a debased and distorted shell, probably taken 
from a crack or hole in a rock whore it had not room to 
expand. Sculpture, where any can be detected, the same as 
in the form spongiarum , Lam. The “ species 99 doubtless 
belongs to that form. 

2. Vulsella isocardia , Reeve (Conch. Icon, ut sup . pi. i. 

fig. 2). 

Bab . Red Sea ( Reeve) } Suez'(ZsweZ, Malac. del Mar Rosso, 
p. 100; MacAndrew , Ann. & Mag. Nat. Hist. 1870). 

Type in Brit. Mus. 

u The surface of this species/’ remarks Reeve, “is almost 
wholly overlaid with a plaiting of finely pointed scales, the 
umboes being convoluted inwards as in Isocardia .” It is to 
be remarked, however, that the scaly surface of the shell is 
more or less a characteristic of the whole genus, while the 
position of the beaks, and the amount of curvature which they 
describe, depend upon the compression to which the shell is 
subjected in its various stages of growth. Belongs to the 
form spongiarum, Lam. 

8. Vulsella tasmanica, Rfceve (Conch. Icon, ut suprh , pi i. 

3 ). 

Tasmania {Reeve ; Tenison- Woods 7 in Proa, Royal 
Soc. Team. 18 Mar. 1877), S» Australia (id. iA), Port Jack- 
son ( Anyas , in P. Z. 8. 1807,p. 980). 

Type in Brit. Mus. 

Shape inclining towards that of isocardia, l e, more 
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rounded than spongiarum, with the want of scaly sculpture 
that characterizes mytilina. This latter fact, however, is of 
no account, as the type specimen is an old one (cf. trita 
below), and the scales have probably been rubbed off. Tenison- 
Woods (ut sup.) distinctly says it is " squamoso and closely 
striate.” 

The Tasmanian and S. Australian form of spongiarum ; 
Lamarck calls it ovata (sec no. 18). 

4. Vulsella mytilina , Lamarck (An. sans Vert. ed. 2, 
vol. vii. p. 268). 

Chomnitz, Oonehvlien-Cahinot, 1782, tab. ii. figs. 8, 0. 

Vulsella ?nytilitia f Keove, Conch. Icon. ut sup. pi. i. fig. 4. 

Hub. - (Lam.), lied Sea (IlUppelt), Suez (Issel, Mac An- 

drew). 

Why Reeve should have substituted his obscure Latin 
description for Lamarck’s decidedly clearer one i cannot 
understand. Ilis figure is from a wretchedly worn specimen, 
which is in the Britisli Museum. Lamarck’s memorandum, 
u grande coquille blanche, ay ant des stries d’accroissement 
transverses et concentriques,” exactly describes the appear¬ 
ance of this shell, which I regard as a well-marked variety of 
lingulata , distinguished from all other varieties by its greater 
size, its comparative smoothness of surface, its slightly greater 
rotundity, and its want of colouring. It is the Mya vulsella 
minor of Chemnitz, u der klcinere Bartkneiper,” u die kleiuere 
Kornzange” of the same author, who recognizes its close affinity 
to lingulata by referring to Rumphius’s description of it. Now 
Rumphius only recognizes lingulata . 

5. Vulsella attenuata, Reeve (Conch. Icon, ut sup. pi. i. 

%• 5). 

IIah. Red Sea (Reeve), Suez (Issel, MacAndrew). 

Type in the Brit. Mus. 

An obvious link between lingulata and mytilina , having 
the general shape, oven to exaggeration, of the former, and the 
absence of marked sculpturing of the latter. 

6. Vulsella lingulata, Lamarck (An. sans Vert. ed. 2, 
vol. vii. p. 269). 

Lister, Hist. Conch, tab. 1055, fig. 10 (1685). He called 
it Mmculua KrerutSys, the comb-shaped muscle, and, curiously 
enough, regarded it as a freshwater shell, placing it upon the 
same mantissa as such u cochlem et biualvia aquas dutds ” as 
Baludina contecta, Melania amarula (which he calls Sued- 
num aculeatum), and a large Pirena . 
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Rumphius , c Ambolnsche Rariteitkamer/ pi. xlvi. A (1705). 
A very interesting description of the habitat of the shell is 
subjoined, which I will translate:—“ These are smaller [than 
some bivalve which I cannot make out], about a finger long, 
with folded and notched edges, on the outside dark grey ana 
scaly, some pure reddish ; the upper valve has a raised back; 
with the lower valve they embrace the little sticks or reeds 
[does he mean seaweeds and sponges or brackish-water plants?] 
which have stood about half a year in the sea. This is done 
by their many little feet or little arms, which embrace the 
edges of these sticks in the same way as we see at the roots 
of Polypodium . On these reeds they grow in masses, one 
upon the other, so that wc have to cut off the sticks with them, 
but the most beautiful are those which grow singly . They are 
also found on the roots of all kinds of Mangium fruticans , but 
these are sharp and very much notched.” 

Gualtieri, ‘ index Teslarum,’ tab. xc. fig. 4 (1735). He 
describes it as u Concha longa incur vat a, a trite sen limis un - 
datim si<jnata y obscure tophacea y tutus argenteaP The shell 
figured is not so large as the type, but is quite uumistakable. 

Liumcus, Mus. Tessinianum, no. 1, p. 116, tab* vi. fig, 3, 
Pinna lingulata y linguiformis } subfalcata . 

Linnams, Syst. Nat, ed. 12, p. 1113, Mya vulsella . 

Chemnitz, i Conchylien-Cabinet/ 1782, tab. ii. figs. 10, 
11, gives it the familiar names of der grossere und grosste 
Bartkneipor, die Korn-, Ilaar- oder Bartzango, die Bohneh- 
schoote (Valentyn, Verhandeling, 1754, had called it “ die 
Bohnenschooten doublette ”). He Hays it is “ f'ttnf Zoil drey 
Linien lang, beynahe anderthalb Zoll breit.” 

Born, Mus. Cses. Vindob. Test. p. 22, Mya vulsella (not 
figured). 

V. lingulata, Lamarck, Anim. saus Vert. ed. 2, vol. vii. 
p. 267. 

Sowerby, Genera (1820-25), “ The Hound ? s-ear Oyster,” 
gives three figures, all as of lingulata , but two are of the form 
mgtilina , while a figure of a cluster is of rugosa. 

Wood. * Index Testaceologicus ’ (Hanley), Ostrea. fig. 84. 

Crouch, lutrod. to Lamarck’s ‘ Conchology,’ p. 21, pi. xii. 
fig. 10. 

Reeve, Conch. Icon. vol. xi. Vulsella , pi. i. fig. 6. 

V. Mans, Lamarck (not Reeve), ut sup. p. 267. no. 2. 

Hah. Indian Ocean (Lamarck), Suez (Issel, Fischer, Joxan. 
de Conch. 1871, p. 212). ’ ’ 
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7. Vulsella rugosa , Lamarck (An. sans Vert. eel. 2, vol. vii. 

p. 269). 

VulmUa rugosa , Delessert, tab. xviii. iig. ft ; Hanley, Recent Shells. 

Hah. -? (Lam .), Red Sea, Suez (Inset) MacAnlreiv), 

Persian Gulf (MacAndrew, MS ). 

Not the V. rugosa of Reeve (Conch. Icon. pi. i. figs. 7, 8). 
Lamarck describes his rugosa as follows:— 

V . testa oblong a, subarcuata , planulafa , rug is longitudina- 
libus, striisque tranwersis arcnatis, rngas decussantibus” from 
which little could be made out, were not the following addi¬ 
tion made :— u Celle-ci est plus aplatie quo cello qui prdcide 
(ihians , Lam.), non ou presque point baillante, et a le hard 
anttirieur trbs courbS Now Reeve’s figures represent a shell 
by no means u eourbe,” either on the anterior or the posterior 
edge, while his fig. 7, instead of being broader, is consider¬ 
ably narrower than his idea of Lamarck’s hians . The true 
rugosa of Lamarck is that figured by Delessert (unfortunately 
the only Vulsella he figures), and corresponds exactly to that 
form described by Reeve as corollata and, with very alight 
modifications, as phasianoptcra . 

8. Vulsella crenulata, Reeve (Conch. Icon, ut sup . pi. i, 

fig. 9). 

/7a ft. Red Sea (Reeve), Suez (Is set, Mac Andrew). 

A name for another of the numerous forms which belong 
to spongiarum , Lain. («= rugosa , Reeve). Closely akin to 
isocardia, Reeve. Even Issel (Mar Rosso, p. 100) remarks 
on its close relation to spongiarum , and hazards the conjecture 
u forse non no differisce specificamente.” 

9. Vulsella limceformis, Reeve (Conch. Icon, ut sup . pi. ii. 
figs. 10 a, 10 ft). 

Hab. Port Adelaide, S. Australia (Reeve), St. Vincent's 
Gulf (Angus, in P. Z. S. 1865, p. 653). 

Type in Brit. Mus. 

A careful examination of the type leads to the conclusion 
that there is absolutely no specific distinction between this 
form and tasmanica, Reeve, -f rudis. Reeve, the Australian 
and Tasmanian form of the common spongiarum, Lam. 

10. Vulsella phasianoptcra, Reeve (Conch. Icon, ut sap. 
pl.ifrfig.il). 

Hab . Australia [Reeve). (See no. 13.) 

11. Vulsella rudis, Reeve (Conch. Icon, ut sup. pi. ii. 

fig. 12). 

Hab. Swan River (Reeve), Port Lincoln (AngasAu P.Z. S. 
1865, p.653). v y , 

The affinities of this form have been laid down tmdet no. 9. 
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12. Vulsella Ungua-jbtis, Reeve (Conch. Icon, ut sup. pi. ii. 
figs. 13 a, 13 b). 

Hob. -? (Reeve), Suez (MacAndrew ). 

Only another name for a form of spongiarum, Lara. 

The type is in the Brit. Mus., and is, save for the sculpture 
being cleaner and the shell in better preservation, undtstin- 
guishabte from crenulata, Reeve. 

13. Vulsella corollata, Reeve (Conch. Icon, ut sup . pi. ii. 
fig. 14). 

Hath Zanzibar (Reeve), Suez (Mac Andrew). 

This is the V, nu/osa of Lamarck, and it is extraordinary 
how Reeve, with Delessert’s figure before him, could have 
redescribed it. Delessert’s description of rugosa (“ comme 
treilliss^e par des rugosit^s longitudinales crois^es par des 
stries d’accroissement arqudes”) might serve for a translation of 
Reeve’s description of his corollata ( u concentrically densely 
laminated, lamines crenuiately scaled ”). V phasianopiera % 
Reeve, is merely a slightly attenuated form of the same 
species. 

14. Vulsella spongiarum, Lamarck (Anim. sans Vert. ed. 2, 
vol. vii. p. 268). 

Hoi. Indian Ocean? (Lam.), Suez (Reeve, Issel, Mac - 
Andrew). 

Not tne V. spongiarum of Reeve. Lamarck’s description 
is as follows:—“ V. testa oblonga, recta, basi subattenuata, 
intus argenteo-violacescente; rugis transversis ooncentricis: 
longitudraalibus obsoletis.” Reeve, however, on what autho- 
rity I am puzzled to imagine, describes Lamarck’s species 
thus:— u Vul . testa oblonga, arcuata, ad basin latiuscula , 
umbonibas divergentibus, radiatim minutissime crenulento- 
squamata; fuscescente,”—that is to say describing the shell 
as curved, while Lamarck expressly said it was straight, and 
as being somewhat broad at the base, while Lamarck takes 
the trouble to remark that the base is somewhat attenuated. 
Besides this Reeve throws in the diverging umboea, of which. 
Lamarck says not a word; and one would gather from Reeve’s 
description that the striking feature about the stria? was that 
they were radiating, whereas Lamarck goes out of his way to 
Say that the longitudinal wrinkles' are obsolete, while it is the 
concentric ones that claim attention 1 

My idea of Lamarck’s spongiarum is the left*hand shell of 
the pair figured by Reeve as 13 A This is the form com¬ 
monly found, as indeed Reeve there represents it, imbedded in 
the sponge, whence its name* 

Ann. cfe Mag. N. Mist. Ser. 5. Vol xvii. 
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Lamarck inquires, “ An Chemn. Conch. 6, tab. ii. f. 8, 9 
I have already shown reasons for thinking that this figure 
represents V. mytilina. 

15. Vulsella kians } Lamarck (Anim. sans Vert. ed. 2, 
vol. vii. p. 2). 

Hah, Indian Ocean? (Lamarck). 

Here again Reeve has come to complete grief in his iden¬ 
tification of the Lamarckian species. That author, by his 
references to Lister (tab. 1055, fig. 10), to Qualtieri (tab. 
90 H), and to Chemnitz (tab. 2. fig. 10), had made it abun¬ 
dantly clear that his V. hians was nothing more than F, 
lingulata on a slightly smaller scalp. Yet Iicevc, with these 
references before him, and undeterred by the fact that La¬ 
marck gave 58 to 60 millim. as the measurement of his type, 
figures a thick stumpy shell, which actually measures less than 
his idea of sr)ongiarum ) to which Lamarck assigns 44 millim. 
as the length. 

16. Vulsella trita , Reeve (Conch. Icon, ut sup. pi. ii. fig. 17). 

Ilab . Red Sea (Reeve), Suez (fusel). 

Only those who have seen the type of this shell (it is in the 
Brit. Mus.) can realize to what a depth species-makers can 
descend. Here we have a wretched beach-worn lump, which 
looks as if it had been at the bottom of the sea for 500 years, 
and had then been rejected because the Sea was ashamed to 
keep it any longer! . No wonder that it is “ a more solid 
species than usual, with no perceptible indication of crenu- 
lated scales.” One of the many forms of spongiarum , Lam. 

17. Vulsella ovata , Lamarck (Anim. sans Vert. ed. 2. 
vol. vii. p. 268). 

RenieUa dilatata , Rwainflon, Malac. p. 380, fig. 127. 

Vulsella ovata , Hanley, Recent Shells (the only Vulsella figured). 

Hab. Seas of New Holland (Lamarck). 

Reeve lias not figured this species, but has replaced it by 
bis tasmanica. 1 regard ovata, then, as the Australian form 
of spomjiarum. 

18. Vulsella Nuttallii, Conrad (Journ. Acad. Nat. Sci. Ph i l ad . 
vii. p. 257, t. xx. fig. 10). 

Ilab. Friendly Is, {Cow.), 

“ Very irregular, with concentric lamellar strise near the 
beaks; cavity of the interior deeply concave towards the hinge 
bounded at the other extreme by a concentric ridge, the rest 
of the inner surface obliquely divided lengthwise by an Obtuse 
rib; 1-j. Possibly a distorted specimen.” J take these 
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remarks from Hanley, 1 Recent Shells/ and see no reason to 
regard the species as anything else than an abnormal form of 
8pongiarum } Lam. 

19. Vulsella Iliiyclii , Parreiss. 

Hah . Coast of New Holland [Martini). 

I know nothing of this species. From the description in 
an incomplete monograph of Martini, and from a specimen in 
the Brit. Mus. (labelled / Iiije/ii 9 d’Easing, India), it would 
seem not to differ from sponyiarum , Lam. 


VIII .—Description of an apparently new Species of Scincus 
from Muscat. By James A. Muhkay, Curator of the 
Kurrachee Museum. 

Scincus muscatensis . 

Snout rather long, longer than that of Scincus arenarim , 
Murray (Vert. Zool. Sind), the space between the eyes being 
less than the length of the snout. Rostral spatulate, twice 
as broad as high, rounded behind and in contact with the pre¬ 
frontal j supranasals separate; nostril between the first labial, 
the supra- and the postnasal, and the lateral an<rie of the 
rostral; two postnasals, the posterior larger; one large pre¬ 
ocular or loreal equalling the prefrontal in length, and forming 
a suture with the hind edge of the second postnasal, the fourth 
and fifth upper labials, the first superciliary, and a large shield 
in front of the lower eyelid ; the latter five-sided and as broad 
at the base as it is high ; upper labials eight or nine. Pre¬ 
frontal six-sided, its front angles in contact with the supra¬ 
nasals and rostral^ its lateral angles in contact with the post¬ 
nasals on each side, and the hind angles in contact with 
the postfrontals. Postfrontals broadly m contact together, 
rather rounded in front and subtriangular behind; their 
lateral angles are in contact on each side with the large pre¬ 
ocular plate and the hind outer angles form a suture with two 
thirds only (or the whole in some) of the first superciliary* 
Vertical once and a half its greatest breadth, extending be¬ 
hind as far as the outer edge of the fourth superciliary. 

Dorsal scales 18, reckoned from above the angle of the 
abdomen; 26 rows round the middle of the body. The fore 
leg laid forward reaches the eye; the hind leg laid forward 
reaches the tips of the fingers. Two large preanal shields* 
Colours Its in Scineus arenarimi a mesial dark spot on each 
scale edged on both sides with yellowish white, forming inter- 

5* 
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rupted longitudinal bands ; a dark streak from the nostril to 
the eye; 8 to 10 vertical reddish-brown streaks along the 
sides, beginning from in front of the* forearm. Young with¬ 
out these vertical streaks. 

From Scincus arenarius it differs in the shape of the pre¬ 
frontal, which is six-sided instead of heart-shaped ; in having 
26 instead of 28 rows of scales round the body; in the post- 
frontals extending behind to only two thirds, or in some 
specimens the entire width of the first superciliary; in 
having two small postnasals instead of one long one; also 
in the first Buborbital scale in front of the lower eyelid being 
as broad at the base as high, and five-sided instead of elongate, 
and nearly twice its greatest breadth. 

These differences are exhibited in all my specimens, 
thirteen in number. 

The following Table will exhibit the differences between 
this and other species. Of S. llemprichii I have no description. 
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IX .—On the Geodephagous Coleoptera collected by Mr. Georg* 
Lewis in Ceylon . By H. W. BATES, F.K.8. 

The collection of Coleopterous insects made by Mr. George 
Lewis during a five months’ residence in the island of Oejlon 
in the cold season of 1881-82, viz. from November 27tb to 

* From Bl&nford’s notes in P. Z. S. 1881, p. 677. 
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April 27thj comprised about 1600 species. When duly worked 
out this will form hr far the largest contribution yet recorded 
to our knowledge or the Ceylonese fauna in this department 
The present paper treats of the section Geodephaga, For an 
account of the localities visited and the habits and relations to 
their surroundings of the Coleoptera, I must refer the reader 
to Mr. Lewis’s interesting paper entitled il On a Visit to 
Ceylon,” in the i Transactions of the Entomological Society/ 
1882, p. 475. 

Witn regard to the list of Ceylonese Coleoptera published 
by Walker in this journal in 1858 and 1859, I have en¬ 
deavoured, with the aid of Mr. C. O. Waterhouse, to 
identify the species by inspection of the type specimens in the 
British Museum. The diagnoses attached to the names are 
no better than a haphazard collection of words as far as their 
use is concerned in determining the species, and their refer¬ 
ence in so many cases to well-known genera is generally 
ridiculously wrong and pure guesswork. Under these cir¬ 
cumstances I consider Walker’s names as entitled to no 
more authority than those of a catalogue. When therefore 
the same species has been since well described under auother 
name I have not replaced it by Walker’s ; but in species not 
ao described I have adopted for convenience’ sake, aud not on 
the ground of priority, Walker’s names whenever his brief 
diagnosis does not flatly contradict the type specimens. Some 
remarks on species not taken by Mr. Lewis will be found at 
the end of this paper. 


Family CicindelicUe. 

Cicindela lacrymans. 

Cicindela laayrnatw, Schaura, Jouru. Ent it. p. 57. 

Cicindela discrepant, Walker, Ann. & Mag. Nut. lliat. ser, 3, ii. 1808. 

p. 202 . ' 

Near Colombo. One example. 

Cicindela catena . 

Cicindela catena, Fabr. Sjet. Ent p. 220. 

Colombo, on roads away from the sea. 

Cicindela mmatrewis. 

Cicindela tumatrmtis, Horbst, Ka l x. p. 179, t ckxii fig* 1, 
Colombo, on banks of rivers. 
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Cicindela viridilabrie. 

Cicindela vtridilabris, Chaudoir, Bull* Moec. 1862, i. p. 24. 

Colombo. 

One male example, agreeing with Ohaudoir’s description, 
except that the labrurn is coppery with greenish reflections 
rather than u vert imkallique,” and the head and thorax 
copperyj subopaque, with green sides, and not u vert bronzd 
bnllant.” Chaudoir had only a single female example before 
him from the “Indes Orientates ” in drawing up his description, 
and it is doubtful if the above-mentioned differences indicate 
more than individual or local variations. 

Ci civ debt q nadrilin eat a. 

Cicindela quadrilineata, Fabr. Sp. Ins. i. p. 285. 

Near Colombo. One example. 

Cicindela biramosa . 

Cicindela biramosa, Fabr. Sp. Ins. i. p. 280. 

Colombo; common on the sandy beach. 

Derocrania nematodes . 

Derocrania nematodes, Schaum, Journ. Ent. ii. p. 01, t. iv. fig. 1. 

Bogawantalawa. 


Derocrania concinna . 

Derocrania concinna, Chaudoir, Bull. Moac. 1800, iv. p. 208. 

Kandy. 

Distinguished from />. nematodes by the elytra being 
covered to the apex with large separate punctures instead of 
finely transverse-ru'guloac. Mr. Lewis’s specimen differs from 
Chaudoir’a description in the thorax being dark purplish 
red instead of black. 

Derocrania Nietneri. 

Derocrania Nietnet'i, Motschulsky, Et. Ent. 1859, p. 25, 1862, p. 29 
{silavigata, Chaud. 1800, raplndioides, Schaum, 1801), 

Balangoda ridge. 

Var. Derocrania obscuripes. 

Legs darkish testaceous red j apices of the tibia and taroi 
darker piceous. 

Bogawantalawa. 
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In the male the posterior part of the elytra is more gradually 
and leas widely dilated and much less convex above than in 
the female. It varies, however, a little in both sexes. The 
sulci of the forehead are in some examples of both forms 
distinctly traced, in others quite obsolete. 

In the var. obscuripes^ which Mr. Lewis found confined to 
one tree and to be slower in its motions than the type form, 
the legs appear to be a little shorter. 

Collyris Saunders n. 

Collyris Saunderm , Chaudoir, Auii. Soc, Ent. Fr. 1804, p. 490 P 

Colombo. 

One example agreeing with the description above cited, 
except that the coxro are red like the thighs, and not black. 
In a genus like Colly r is 9 where the extent of specific: variation 
is at present ill understood, it would be inexpedient to found 
a new species on this differential character. 

Collyris -? 

One example with the antennse deficient, and the species 
consequently undeterminable. 

Collyris punctatella. 

Collyris punctatella , Chaudoir, Aun. Soc, Ent. Fr. 1804, p. 625, 

Balangoda. One example, March 13th. 

Collyris ceylonica. 

Collyris ceylontcctj Chaudoir, Ann. Soc. Eat. Fr. 1804, p. 629. 

Bogawatitalawa, April 3rd. 

Family Carabid®. 

Subfamily Scamtin^:. 

Oxylobus quadricollis. 

Oxylobus quadricollis , Chaudoir, Bull. Mosc, 1855, i. p. 7. 

Colombo. 

Oxylobus costatus . 

Oxylobus costatusp Chaudoir, Monagr. des Scaritides (I860), p. 15. 

Colombo. 

Coptolobus omodon . 

Coptolobus omodon , Chaudoir, Monogr. des Scaritides <1880), p. 42. 

Hadley, Dikoya. 
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Coptolobu8 glabriculus . 

Coptolobus glabriculus, Cliaudoir, Bull. Moac. 18*57, ii. p. 00. 

Scarites sub&ignans and & obliterans, Walker, Ann. & Mag. Nat. Hist, 
eer. 3, ii. 1868, p. 203. 

Nuwara Eliya and Horton Plains, 

Having examined the types of both Walker’s species I have 
found not the slightest difference between them, both speci¬ 
mens being referable to Coptolobus glabriculus, Chaud. 

Coptolobus taprobance . 

Coptolobus tuprobana, Chaudoir, Monogr. dos Scaritides (1880), p. 42. 

Colombo. 


I) tstichus m in or , 

Scaritea minor, Nietner, Ann. & Mag, Nat. Hist. ser. 2, xix. p. 244. 

Colombo, in marshes. 

Scarites indus. 

Scarites indue , Olivier, Ent. iii. 36, p. 0, t. i. fig. 2, a, b. 

Colombo. 

Scarites ceylonicus . 

Scarites ceylonicus , Chaudoir, Monogr. dee Scaritides (I860), p. 86. 

Colombo. 


Clivina indica . 

Clivina indica, Putzeya, Monogr. dee Cli yin ides, p. $7 ,z*rugosifrons t 
Nietner, Ann. & Mag. Nat. Hist. aer. 2, xix, (1867), p. 246. 

Colombo; abundant under dung in the coco-palm groves 
by the sea. 

Clivina Parryi . 

Clivina Parryi , Putzeya, Postacr. ad Cliv. Monogr. p. 80 . 

Colombo, in marshes. 

Clivina elongatula, 

Clivina elongatula, Nietner, Ann. & Mag. Nat. Hiat. aer* 2, xix, p. 241. 
Colombo, in marshes. 

Clivina rufipes, 

Chvina mfipes, Motachulaky, Bull. Moac. 1801, i. p. 102; Putswa, 
KSvis. wen, p. 1S4. * 

Colombo, in marshes. 
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Dyechirim ordinatus. 

Dyschmus ordinattu, Bates, Trans. Ent. Soc. 1873, p. 240, 

Kandy, 

I can discover no difference of specific importance between 
a Ceylonese example and others taken by Mr, Lewis in Japan 
described under the above name. 


Subfamily Peleciinm. 

Difiphtprieus ovicollis . 

Niger, politus; antennia pedibusque testaceo-rufis, palpis fiavo-testa- 
ceis; capite ante oculos elongato-oblougo; thorace subelongato- 
ovato, lateribus marginatis ; elytris elonguto-ovatis, ufcrinquo striis 
ooto crenato-punctatis quarurn 0-7 abbreviate et vxx inapressia. 
Long. lin, ^ , 

Anderson’s Estate, Dikoya. One example, Jan. 10th. 
Differs from /). marginicollw, Schauin, the only other 
described Asiatic species, by its larger size and the long, 
narrow, ovate form of its thorax, lu the latter feature it 
differs also from the African species. The thorax attains 
its greatest width immediately behind its anterior angles, 
which are depressed and applied closely to the sides of the 
neck ; it continues thence of nearly the same width to beyond 
the middle, whence it narrows very gradually to the base; 
the sides are very distinctly margined, the sharp marginal 
groove having a setiferous puncture at about its middle, and 
the posterior declivity of the convex and impunctate surface 
is nearly vertical. The elytra are also much narrower than 
in the other known species; the first five striae from the 
suture are deeply impressed, the first and second uniting near 
the base and thence continuing to the basal margin, which 
the third also reaches, whilst the fourth and fifth terminate 
before the base, the fifth joining the sixth behind and ter¬ 
minating at about the middle of the elytron. None of the 
striae except the marginal one quite reaches the apex. 


Subfamily PjLXAQjzijrjs, 


JEpicoemu* Qastelnauu 

Epummu* CatUUmsL Chaudoir, Essai Monogr. 8.1. Panag&des (1878). 
p. %%mPanagmu btfasddtu$, Gasteln. Et. Ent p, 165. 

Colombo. 
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Subfamily CHzamiBM. 

Chlcenius circumdatus. 

Chl&nius circumdatus , Brullo, Ilev. Ent. Silberm. iii. p. 283 j Chaudoir, 
Mouogr. des Chldmens (1876), p. 114,= cupricollis, Nietner, Journ. 
As. Hoe. Beng. 1850, p. 387. 

Kandy and Colombo. 

Cli Icentus rvguloaua . 

Chlanius rugulom *, Nietner, Jouni. As. Soc. Beng. 1850, p. 388. 

Kandy and Peradeniya. 

This species was unknown to Chaudoir. All Mr. Lewis’s 
examples answer well to Nietner’s description of the peculiar 
sculpture of the head and thorax ; but the term lunule which 
he applies to the apical spot of the elytra is misleading; the 
spot is a broad dilatation of the yellow border and resembles 
much that of (7. nulcatulus. 

C/damius frater . 

ChUcnius frater , Chaudoir, Monogr. dea Chl&iieus (1878), p, 261 P 

Kandy. 

According to Ohaudoir’s description the thorax of his 
C. frater is of the same form as O'. vestitus } but then he goes 
on to mention an important difference in the hind angles. 
This leaves the identification of the Ceylonese species with C. 
frater in some doubt, for though the form of the hind angles 
agrees with the description of C . frater , the outline of the 
thorax is certainly different, being less cordate or more 
narrowed in front towards the anterior angles. The punctu¬ 
ation is much sparser and coarser than in the thorax of <7. 
vestitus. 0. frater is from the Malabar coast. 

Chlamim velocipes. 

Chlamius velocipes, Chaudoir, Monogr. dea Chldniena, p. 266. 

Dikoya. 

Agrees with Chaudoir’s description founded on specimens 
from Siam and Dacca (not Deccan, as erroneously stated), 
and also with an example with which I have compared it 
from the Nilghiris. 

Chlcenius ductus* 

ChUcnius cindus, Fabr. Sp. Ins. i. p. 310; Chaudoir, Monogr. p. 135 .m 
pulcher, Nietner, Journ. As. Soc. Beng. 1856, p. 887. 

Colombo. 
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Chlcenius leucops. 

Chlanius kucopn , "Wiedemann, Zoul. Mag. 2, i. p. 52 $ Chaudoir, 
Monogr. p. 71, 

Colombo, in garden, April 14th. 

Ch hen ins melanopterus. 

ChUznius melanopte)*us, Chaudoir, Monogr. des Clildniena (1870), p. 226 P 

Peradeniya, in river bed. 

The determination of this species is not quite satisfactory. 
It agrees with Chaudoir’s description as far as the description 
is intelligible, which it is only in part, the author comparing 
his species simply with another new one existing only in his 
own collection. His specimens came from Siam; the Cey¬ 
lonese species is probably therefore distinct, but in what points 
it is impossible to indicate. 

Holvhius nitidulus . 

Hololeius nitidutui, Dejcan, Sp. Gen. ii. p. 34] Chlxmius ceylanicu*, 
Nietner, Arm. & Mag, Nat. llist. eer. 2, xix. p. 241. 

Kandy, in sandy river beds. 

Subfamily Godina. 

Oodes vilis. 

Codes vi Its, Chaudoir, Bull. Mosc. 1857, iii. p. 32. 

Colombo. 


Subfamily Anisodactylinm. 

Anisodactylus dispellens. 

Ilarpalus dieptllcns, Walker, Ann. & Mag. Nat. Ilist, sor. 3, iii, 1859, 
p. 51. 

Kandy. 

Compared with the type specimen in the British Mu¬ 
seum. The species agrees with European and North- 
American Anisodactpli in all essential characters, but differs 
much from them m facies, owing to the rounded hind 
angles of the thorax and the large prominent eyes and much 
narrower neck. In these respects it also differs from Sdeno* 
phorus orimtalis , I)ei., which is also an Anisodactylus r or 
belongs to a closely allied genus, differing in the setose upper 
surface of the tarsi and the narrower dilated joints of the 
middle tarsi in the male. Anisodactylus dispellens is a widely 
distributed insect in tropical Asia, being found in Siam and 
at Hong Kong and Pu*chau in Ciuna. 
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Subfamily Haxpalixjs. 
Platymetopus senilis. 

Ophonua setnlis, Niefcner, Journ. As. Soc. Beng. 1857, p. 150. 
Colombo. 


Platymetopus colambensis. 

Selenophorus colon ibeiuns, Nietuor, Journ. As. Soc. Beng. 1857, p. 151. 

Colombo, in marshes* 

This species would bo almost equally well placed in the 
American genus Selenophorus , to which Kietner referred it, as 
in Platymetopus , but the short and obtuse front part of the head 
and flatter though not perhaps broader forehead show that it 
belongs to an aberrant group of Platymetopiis , in which the 
head is smaller than in the typical section, and not to Seleno¬ 
phorus. The species very much resembles such species as 
Selenophorus discopunctatus ; in its finely punctured elytral 
interstices it has less of the character of Selenophorus than 
the smooth P. am anus. Cardiaderus scitus 9 Walker, Ann. 
& Mag. Nat. Hist. ser. 3, ii. 1856, p. 203, according to the 
typo in the British Museum, belongs to this species. 

Amblystomus [Megaristerus) indtcus. 

Megaristerus mdicus, Nietner, Ann. & Mag. Nat. Hist. ser. 8, ii. 1858, 
p. 428. 

Kitutralle. 


Siopelus ferreus. 

Elongato-oblongus, chalybco-niger, subnitidus; palpis, antcnnis pedi- 
busque rufo-testacois ; elytris brevissime pubesoentibus, subcrebrc 
punctulatis, striatis, interstitiis tertio, quiuto et septimo punotia 
nonnullis majorities ; capita medio lam, lateribus gross# disperse 
punctato; thorace breviter cordato-quadrato, angulia poeticis fere 
rectis, disco leevi, limbo sparsim, basi utrinque crebrius, punetulato. 
long. 8 millim. ?. 

Nuwara Eliya. 

Like an Ophonus in form and punctuation, but more nearly 
allied to Platymetopua, from whicn the shape of the emargi na¬ 
tion of the mentum—not semiovate, but with oblique sides 
forming a distinct angle with the straight bottom, which is 
destitute of tooth—readily distinguishes it. The frontal 
fove» are a little prolonged on their outer side, but do not 
form a stria extending to the eye. The genus is hitherto 
known only from tropical Africa east and west. 
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Barysomus Gyllenhalii . 

JBarysomud GyUenhalii. Del. Rp. (Jen. iv. o. 59, « Oosorna armaria, 
lifietner, Journ. As. doc. Bong. 1857, p. 14o. 

Colombo. 


Bradybamus festlvus. 

Bradyb&nu* feativus, Dej. Sp. Gen. iv. p. 103 ,ss Calodromus cromatu*, 
Nietner, Ann. Sc Mag. Nat. Hist. ser. 8, ii. p, 181. 

Brndybeenu* omatus, liedtenb. Reise No van, Ins. ii.p, 14, t. i. fig. 8. 

Kandy. 

Dejean did not know the locality of his specimen, but 
supposed it was from Senegal. 

Calathomimus, nov. gen. 

Gen. Barpalo affinis, sed oorpore gracili gen. Calatho similis, thorace 
ovato plicaqu© elytrorum basali valde curvata etc. Cuput post 
oculos gradatim angustatum ; ante oculos quam in Barpalo Ion- 
gius, mandibulfti longiores et recti or os ; fovew frontalos rotunclat®, 
profunda?. Palpi articulis apicalibus Ketosis, versus apicem angus- 
tatis. Mentum acute dentatum. Paraglossas ligula latiorea et 
longioros. Thorax quadrato-o vat us. El ytra oblongo-ovata, plica 
basali valde curvata, cum margins basali a pud Immeros angulum 
acutum efficient©; profunde striata, interatitiis tertio, quint© et 
septimo seriatim punctatis, punctis plerumque in striarum margi- 
nibus sitis et inconepiouis. Pedes graciles paroe sotosi, 

< f . Tarsi quatuor anfcici articulis 4 mediocriter dilatatis rotundato- 
cordatis, plantia biseriatim squamoais. 

One of the two species for which this new genus is proposed 
has the form of a Calathus or Priatodactyla ; the pubescent 
third antennal joint, the simple tarsal claws, and the broad 
adherent paragloss® show, however, even in the female^ that 
it belongs to the Barpalus group; the piurisetose penultimate 
joint of labial palpi and rounded frontal foveas indicating its 
place among the Harpalinee proper rather than the Stenolo- 
phinee. 

Cabthomimus maculatua . 

Elongatua parallelogrammicua, niger politus ; antennis, partibus oris, 
pedibus abdomineque apice fulvo-tostaceis, elytris macula humeral! 
striga eubapicali (apud interstitia 6-8) margineque laterali rufes- 
centiblis; thoraoe elongato postice paullo magis quam antice 
angustato, lateribus arcuatis angulis posfciois omnino rotundatia, 
margin e reflexo fulvo, basi absque foveis distinct is, tota superfieie 
Bparsissime Betiforo-punctata, margine laterali punctis setiferif 
cltdter 10 in eerie regulari diapositis; elytris profnnde laevi- 
striatis vel sulcatia atrioiaque aeufcellari. 

Long. 11 miliim. $. 

Bogawantalawa, April 1st, 
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Of rather narrow oblong form, the elongate thorax as wide 
in front as the elytra, its hind angles rounded off, and its base 
fitting into the deeply sinuated base of the elytra. The elytra 
have a strong satiny gloss and the striae are deeply and 
broadly incised, the rows of setiferous punctures crenulating 
the edges of the second, fourth, and sixth striae, and the ninth 
interstice being rather closely punctured throughout. The 
humoral angles are very acute and prominent, but form no 
dentiform projection. The slender tarsi are not grooved on 
the sides. 

Calathomimus consors. 

Minor etyfcriHqucnuigisoblongo-ovatisjniger nitidus; antennis, palpis, 
podibus apieequc ventris fulvo-teslacois; thorace oblongo-ovato 
iatoribus minus arcuatis, postice minus angustato, sparsim gross© 
punctato et versus angulos posticos minute punctulato, margin© 
laterali teetaceo; elytris acute striatis, humeris minus productis 
sod acutis, interstitiis et 7 pra?cipuo medio punctatis. 

Long. raillim. 

Bogawantalawa, April 1st. 

Undoubtedly congeneric with C. maculatus , but less elon¬ 
gate. and the elytra less arcuated at the base and immaculate, 
black, with a strong satiny gloss. The species in facies is 
less like a Calathus , and resembles more the slenderer forms 
of Ilarpalinae. 

Subfamily Stenolophinji. 

Anophgenim niterogonus . 

A. circumeincto brevior, niger nitidus, aubtus sordid© rufo-tostaceus; 
elytris viridescentibus ltete scrioeo-micautibiia, margin© inflexo 
testaceo ; palpis pedibusque flavo-testaccis ; an tennis piceis bafii 
pallidioribus; thoraoe breviter cordato-quadrato, augulis posticis 
minutis, exstantibus, margin© laterali testaceo, fovea utrinque 
lata ct vttge punetulata. 

Long. 7 millim. 

Colombo. Also in Siam, of larger size—9 millim. 

The absence of the Bcutellar striole brings this species 
within the definition of the genua Anoplogenim , but the fourth 
joint of the four anterior tarsi in the male is not bilobed, as 
in that genus, the lobes of the anterior tarsi being short and 
broad, and in the intermediate the joint is rather cordate than 
bilobed. The palni have their terminal joints subeylindrioal 
and truncated, ana the frontal linear foveas are sunk in large 
depressions, as in Anoplogenim circumcinctus . The elytra! 
striae are itupunctate and sharply incised, the interstices fiat 
and more convex at the apex, near which the elytral margin 
is moderately sinuated. 
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Anoplogeniua renitens, 

A. microgmo * proximo affinis, angustior et differt thorace angulis 
posticfs rotundatis palpi&que apico obtusis nec truncatis. Supra 
totus sericeo-micans, thorace et elytris coloribus aureo- et viridi- 
relucentibus, limbo laterali vage fuseo-testaceo; thorace relative 
angustiori quodrato, postico angustafco, angulis pogtiois valde ob¬ 
tusis, rotundatis; pedibus flavo-testaceis, tibiis pauloobscurioribua ; 
c$eteris sicut in A. mkrogono. 

Long. 6j-~7 millim. 

Colombo. 

Lepithrix foliolosm , Nietner, which belongs also to 
the genus AnoptogeniuSy has rounded hind angles to the 
thorax, but it is a larger insect, dark brown, with the margins 
of the thorax and elytra testaceous. 

Stenolophua poly genus. 

Angusto oblongus, nitidus subcyaneo-relucens; palpis, an tennis basi 
(reliquis fuscis) pedibusque davo-teataoeis; foveis frontalibua late 
impressis lineaque curvata usque ad oculum; thorace relative parvo 
postico angustato angulis postiois obtusis, foveis latis basalibus 
hevibus ; elytris parallolis, profundo striatis apico obtusis parum 
sinuatis. 

Long. 7 millim. 

Nuwara Eliya. 

A narrow species unlike any other Stenolophua known to 
me; but it agrees with this genus better than with any of its 
allies, the fourth joint of the two anterior tarsi of the males 
being narrowly bilobed and the mentum without tooth. The 
male tarsi are, however, only very narrowly dilated, the inter¬ 
mediate pair scarce perceptibly so, though having the usual 
hair-scales on the sides of the second to fourth joints, the 
fourth triangular and scarcely lobed. The head is or the 
same form as in Anoplogeniua circumcinctua , the eyes being 
prominent and the frontal foveoa very broadly impressed. 
The terminal joints of the palpi taper to the apex, which is 
briefly truncated. The elytra have a well-developed scutellar 
stride and the prostemum has three bristles at its apex. 

Stenolophua 5-pustulatus. 

Badistsr Rpuatulatus, Wiedemann, Zool, Mag. ii, i. p. 68. 

Colombo. 

A variable species with regard to the number of red spots 
on the elytra. None of the Ceylonese examples have five 
well-defined spots; in some the posterior discoidal spot is 
wanting, but this variety occurs with the typical form also in 
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China and Japan. One of the varieties ( 8 . transmufans) is 
peculiar in wanting the subhumeral and sutural spots and in 
the posterior discoidal spot being limited to two small separate 
spots, one on the fifth and one on the seventh interstice. I 
have seen this variety elsewhere only from Tranquebar. 
This comes very close to S. smaragdulus, Fab., which differs 
only in its bluer colour and somewhat more robust form. 

Obs. The nearly-allied S. smaragduJm (Fab,, Dej.) is also 
found in Ceylon. Harpalus stolid us ) Walker (Ann. & Mag. 
Nat. Hist. ser. 3, ii. p. 204), according to the type specimen, 
belongs to this species. 

St$nol(yphus opaculus. 

8. smaragdulo afflms; sed valdo differt elytrifl minute punctulatia, 
subopacis. Sat breviter oblongus ; palpis, antennis pedibusque 
flavo-tcataceis; thorace lateribus arcuatis angulis posticis omnino 
rotundatis, margine flavo-testaceo, foveis basalibus punctatis; 
elytris ( J ) apiee late et obtuse rotundatis vix sinuatis, valde 
stria! ia, interstitiis subconvexis minutissime punctulatis, subopacifl; 
murgino, sutura postice maculaque parva eubbasali apud inter- 
stitium sextum, fulvis. 

Long. lin. $>. 

Nuwara Eliya. 

The terminal joints of the palpi taper to a point; the 
frontal foveep are only moderately depressed j the prosternum 
has three bristles at its apex. 

Acupalpus derogatus. 

Acupalpus derogatus , Walker, Ann. & Msg. Nat. Hist. ser. 8, ii. p. 204. 
Nuwara Eliya. 

One example, which I refer to this species on an examina¬ 
tion of the type, the condition of which makes it difficult to 
examine. It is evidently, however, an Acupalpus) oblong, 
narrow, shining black, the elytra with a slight bluish tinge; 
antennaj, palpi, and legs pale testaceous; tip and margins of 
the elytra slightly rufous. 

Tackycellus lamprus . 

Harpalis metallicis hand dissimilis. Supra senescenti-niger, elytris 
cuprascentibus, politis; palpis, antennis pedibusque ruffe; 6apit* 
robusto sutura inter frontom et epiatoma, lineaque ourvata 
fronfcali, profunde insculptis ; thorace transverso-quadrato antioe 
rotundato-dilatato, angulis posticis reefcis j elytris profunde feevi- 
striatia, intorstitiis convexia, tertio post medium impunetato. 

Long. 8 millim. rf $. 

Colombo. 

A large submetallic species resembling somewhat in form 
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the male of Harpalus ruhripes , but distinguishable at once 
from all members of the true Harpali use group by the bisetose 
penultimate joint of the labial palpi and the tapering and 
pointed apices of the terminal joints of both labial and max¬ 
illary palpi. The upper surface is glossy and relucent, and 
impunctate, except tlie base of the thorax, which is covered 
with minute separate punctures. The frontal foveas (linear 
and reaching the eye, as in the rest of the genus) are very 
deep, as is also the transverse suture separating the forehead 
from the epistome. The elytra are convex, moderate, sinuate 
near the tip, and furnished with a scuteliar striole. The 
male lias a punctured fovea in the middle (towards the base) 
of the first ventral segment, as in most other species of the 
genus. 


[To be continued.] 


BIBLIOGRAPHICAL NOTICE. 

Crustacea Isoporta Terrestria per famiUas et genera et species 
descripta a JBuddk-Luxd. Havniie: 1885. 8vo. 

Pp. 319. 

The publication of this work forma an ora in the bibliography of 
terrestrial Isopod Crustucea. Specialists acquainted with the author’s 
writings and stylo of description have for six years been looking 
forward to its api>oaranco ; and it is not likely to disappoint their 
expectations. Mr. Budda-Lund’s identifications of species described 
by other naturalists are occasionally open to revision. In most 
instances this is due to their descriptions being insufficiently de¬ 
tailed and his failure to obtain access to the typical specimens; but 
in one case, perhaps in more than one, he has gone astray through 
quoting a citation at second hand, instead of looking up the refer¬ 
ence. The notes publishod in the ‘Annals’ for November and 
December 1882 were apparently not Been by him until his Addita- 
menta were in hand, and consequently the misnomers exposed in 
those numbers still obtain currency; but as he holds English authors 
on this order in very alight esteem, he may have deemed the correc¬ 
tions untrustworthy. His list of works cited is tolerably complete, 
the omissions being mostly unimportant. 

Hr. Budde-Lund recognises four families of woodlice:—Onisci, 
Ligiss, Tylides, and Syspistidm. 

The Onisci comprise fourteen well-established genera arranged in 
two sections—the ArmadilloWea with eight genera, and the Onis- 
coidea with six—besides two or three genera referred to as unknown 
to the author. Of the fourteen genera specified three are gen. nor., 
Ann. A Mag . N. Hist. Ser, Vol. xvii. 6 
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and of the eight in the first section four names have to be set aside 
as synonyms. One of these four is thus dealt with in the Addita- 
nionta. In the second section a subgenus of tho first genus will 
have to be renamed if the rules of nomenclature be rigorously 
enforced. 

None of tho gonera in the other families are new, The Ligi© 
include four genera known to the author, besides two, or perhaps 
three, which aro cited as unknown to him ; the name of one of the 
four needs orthographic emendation. The Tylidos and Hyspastidio 
contain one genus apiece; the name of the last genus will have to 
bo sunk in favour of that which it was designed to supersede. 

The number of species new to science that are described is 104 or 
100, viz.:—of Armadillo 27, Enbehm 1, Periscyphis 2, Cylloma 1, 
Armadilluhum 12, Porcellto 82 or 84, Platyarthrus 1, Onncus 2G or 
28, Trirhoniscus 2, Liyidturn 3, Li gin 3, and 4 of Tylos. 

The following is an enumeration of the total number of tho species 
of all of the geneia, combined with synonymic notes :— 

Family Oavtci, Section Armadillo idea.—Armadillo , Pum^ril(l 810) 
[a<r Lat. (1804), neyae Frisson (1750)], = Brandt (1833), 

enlarged Eaton (1882) [?=( r MZwm, Billb. (1 h20)], 37 good species 
and 24 mlis iu<erta>. Mr. Buddo-Lund has failed to restore to the 
first of the species the name assigned to it by Cuvier, and quotes 
the reference concerning it with hesitation at second hand from 
Latreille, who blundeied unaccountably over Cuvier’s unmistakable 
illustrations of this species. In the discussion of the nomenclature 
of this genus in Ann. A Mag. Nat. Hist. (18vS2) p. 301, the possi¬ 
bility of Vabarix being precluded from adoption as the name for this 
genus by its having been preoccupied in Crustacea (as indicated 
above) was not taken into account. Tho reviewer, writing at a 
distance from libraries, is obliged to leave undecided the question 
whether Spluerillo or Orlhonus , enlarged in its application, may not 
have to take precedence over Ouharis, Euhthirn, gen. wov., 1 sp.; 
Pseudarmadillo , l)e Sauss., 1 sp. ; Qertocytonmt , B.-L.= Prriscyphis, 
Gorstaoker (1873) [misprinted by the author Perywyphu, paantmjt 
3 sp.; Sphcnroniscu*, Ger,stacker, 1 sp.; Cylloma. gen. nov., 1 sp.: 
this genus must be renamed in view of and Oyto<hia % 

Sharp. Eluma, B.-L. = Koch (1 850), and E< purpurm~ 

mis, B.-L.wsifli. imcript%us> Koch, the only species. Mr. Budde- 
Lund, misled by Ebner, quotes llhacodcs as a synonym of Tyh$ 
Txitreillii; but its identity with Elumct is unquestionable, and there¬ 
fore this last name must rank as a synonjm. The name Bhacadea 
is not invalidated by Bhacodia t Hiibn. (1810) or SchaefF. (1838). 
ArmadUlidium, Bdt. & Jtataeh., 31 good sp. and 11 aedis inoerta ?. 
The number 31 may possibly be open to reduction j some of the 
structural differences relied upon in tho descriptions for the distinc¬ 
tion of a few of the species appear to be very like differences depen¬ 
dent upon diversity in age of the individual specimens examined. 
No indication is afforded as to whethor Mr. Budde-Lunds conclusions 
as to the validity of the species to which these remarks are appti- 
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cable were baaed upon observation of living examples, or merely 
upon the etudy of museum specimens. 

Family Onisci, Beotion 0 niece idea .—The author divides into 7 the 
old genus Porcelfio , Lat., and leaves it an open question whether 
the subdivisions should be accounted distinct genera or only sub¬ 
genera. The subdivisions bear distinctive names and are treated as 
genera in the toxt, but are numbored as subgenera. 1st. Vylutiats, 
Schuitzler (1853), 7 up. 2nd. Porcdlio , Lat. (1803), restricted 
B.-L. (1879), 71 good species, 24 ill-characterized, 3 fossil, and 0 
“catalogue species.” The author ranks Litcasius myrmecophilus , 
Kinahau, amongst the seventy-one sjjecics \ but the propriety of so 
dealing with it seems very questionable. His note as to its affinity 
to Platyarthrus might even be amplified. 3rd. llemilcpistiut, B.-L. 
(1879), 10 sp., of which two aro renamed. 4th. Meioponorthm , 
B.-L. (1879), 35-37 good species and 3-5 sedis incertat . 5th. 
Jthyscotus, gen. nov., renamed, vice Sleno)nacriat, B.-L. MS. (1879), 
1 sp. (>th. Lrpiotrichus, B.-L. (1879), 4 or 5 sp.: this numo should 
be abandoned, being preoccupied in zoology, o. g. Leptolriccus [««;], 
Cab. Heine (1859), and Leptothrir , Menge (18d8). 7th. Balhy- 
tropa , B.-L. MS, (1879), gen. nov., 2 good sp. and 1 nameless. 
Platyarthru$, Bdt,, 2 or 3 sp. The author deals with the old genus 
Oniscus in the same manner as with Porcdlio, dividing it into 5 
named subgenera, which are treated us genera in the text. 1st. 
(hi focus , L., restricted, 5 or 6 good species and 13 reput od sp. Of 
these last 0. fos nor, Koch, is probably nothing but a condition of 0. 
murarinS) L.; 0. Koch, is very nearly related to Philoscia 

pulchdla ; and the two species named by White should bo referrod 
to Hemilcpistm and Porcdlio (restrict.) respectively, doubtless to be 
reducod to synonymic insignificance. 2nd. Philoscia, Lat., 22 good 
spocies, 4 sedis incertas. 3rd. Alloniscus , Dana, 8 or 9 sp. 4th. 
Lyprobius , gen. or subgen. nov., 3 sp. 5th. Scypha.v, Dana, 3 sp. 
The author s transfer of E. intermedium Miers, to the genus Philo - 
sda is inadmissible, Deto, GinSriu, 2 good species and 2 roputod 
species. Of the latter 1 ). White*, Kinahan, probably sstechimta, 
(iuerin, and was founded upon specimens differing in sex from that 
figured by the last-mentioned author, because the number of seg¬ 
ments armed with spines is larger in the male than in the female. 
[The reviewer states this from recollection.] Armadilloniscus , Ulja- 
nin, 4 sp. and 2 sedis inrrta*. iScleropactes , gon. nov., 3 sp. Then 
two genera sedis incertce are referred to :— Acanthmmcas , J sp., and 
Onrachasrus, 1 sp., both named from White's MB. by Kinahan, The 
foqner is related to the genus Armadillo of this work. 

Family Liyict.—Trichomscus is divided into 2 subgenera which are 
named and dealt with as genera. 1st. Trichoniscm, Bdt,, 8 sp M 
and 1 in amber. 2nd, Paplophthalmus, Schbbl, 2 sp. Titanetkes , 
SehjMte [Titanethus], 1 sp. and 5 reputed sp. Ligidium, Bdt., 5 
good sp. and 3 reputed sp. Ligia , Fab., 12 sp. known and 5 
Unknown to the author. Styloniscus, Dana, 3 sp. Stymphcdus f 
B.-L. MB. (1879) gen. nov., 1 sp. Euphdoma, Packard’[1 sp. not 
cifcedj. 
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Family TyU<b*.~-Tybt % La&, 12 «p. Family 
jwirtw*, B.-l. (1879),» ffeKem, Ebnor(1868), 1 ap. It lias already 
been intimated that the name HtUtria must be restored to tibia 
genua, Ebner having priority of publication over the other authors 
who have proposed the same name for different genera. 

The total number of Bpecies described is 404 or 410, of which 
312 or 316 are good species and 92 or 94 are specios unknown to 
the author or reputed species. The total number of genera ia 30 
or (if some be accounted subgenera) 25. 


MISCELLANEOUS. 

Diagnoses of three new Oriental Mammals. 

By Oldfield Thomas, Natural History Museum. 

1. Ilerpestes anrojntnctatus birmanicus , var. nov. 

Essential characters of If. auropunctatus, but hair shorter, colour 
darker, and sue markedly linger. Skull of type 62*7 millim. long 
and 34 broad, as compared with 59*0 and 30*0 millim. in the type of 
If. auropunctatus; head and body 392 millim.; tail 214; hind 
foot 55. 

JIab. Pegu (E. OaUs) — type* Burma (If. O. Wardlaw Jiam- 
tay ); Dilkoosha, Cachar ( J. Imjlis ); Manipur (A. O. flume). 

2. Sciuropterus Davison i, sp. n. 

Slaty grey above, tipped with mange, pale orange below. Tail 
brown above, deep orange-rufous below. 

Allied to /S. leptduSy Horsf., and 8. Pearsont\ Or., but distin¬ 
guished from the first by its larger size, much larger and broader 
ears, and brighter coloration ; from the second by its untufted ears { 
and from both by its differently shaped skull and by the absence in 
it of the small first upper premolar. Head and body 142 millim.; 
tail 172 : hind foot 36. 

Hah. Malacca ( W. Davison). 

3, Mus Humei , sp. 

Externally similar in almost every respect to Golunda EUioti , 
Gray, but with the ungrooved incisors and narrow molars of true 
Mus. Front edge of anterior zygoma-root concave, as in Mmtacomys 
fuseuSy Thoa., and some other Australian Muridm. Head and body 
125 millim.; tail 106 ; hind foot 25*0, 

llab. Moirang, Manipur (A. 0. Hum). 

Figures and full descriptions of these new mammals will shortly 
be published in the ‘ Proceedings of the Zoological Society/ 







An Bttihjparasite of Notetw. By Sana Gwb»doow» Jfotftatv, 

In classifying tho Ciliat a-Holotricha W. Saville Kent has created 
a special division for those members of the order which possess no 
distinct oral aperture, distinguishing them as the Holotricha- 
Astomata, This division includes but one family group—the Opu- 
linidse—comprising four genera:— Opalina , Anopl^hrya^ Hapto- 
phrya, and Hophtophrya . The Opalinidao are, without exception, 
endoparasitic in habit. 

Of these four genera the characteristics may be summed up as 
follows:— Oyalina and Anophphrya are both free swimming, 
without means of attachment, and differ chiefly in the fora of their 
endoplast; Haptophrya nnd llophtophrya are both furnished with 
means of attachment, the difference in form of which furnishes tho 
generic distinction, the former possessing a sucking disk, the latter 
a corneous keel-like band or one or more hooks. Opalina proper is 
further separated by restricting its habitat to “ the intestinal viscera 
of various tailed or tailless Amphibia.’’ 

A Noteus , species unknown, having been crushed in the live-box, 
there were expelled from tho animal's body, with its fluids, ciliated 
bodies exhibiting decided movements. Scarcely more tangible in 
their colourless transparency than sir-bubbles, these bodies, varying 
in shape trom globose to ovate, were more or lea* uniformly clothed 
with long delicate cilia, whoso rhythmical undulations produced but 
slight onward motion. No endoplasm was visible, and no oppor¬ 
tunity for the use of reagents was afforded, as in about ten minutes 
the bodies became quiescent, and then rapidly disintegrated, the 
cilia disappearing first. Dr. Jos. J^eidy recommends as a successful 
medium of preservation for such forms a little white of egg intro¬ 
duced into the water, which is not of itself sufficiently dense to 
support such delicate cell-walls. 

One of the forniH was gourd-shaped, the constriction being slightly 
above the middle, the whole appearance strongly suggesting lateral fis¬ 
sion. Another, perfectly globose individual contained a number of the 
refractive germ-like bodies characteristic of the Protozoa, which, on 
being liberated by the dissolution of the parent coll, dispersed 
through the water, probably to seek a new host and complete the 
cycle of development. On the globnlar form the cilia appeared to 
be placed in bands or clusters, while those on the ovate form were 
more evonly distributed. It is possible that one may be merely an 
immature form of the other. 

Simultaneously with these parasites a sac of protoplasm, measur¬ 
ing only and containing ten minute scarlet to dark red 

bodies, was expelled. It seemed to come from near the centre of 
the forward part of the body, but was not connected with tbe “eyes/’ 
as these remained intact. This sac remained motionless near the 
Rotifer for an hour, the scarlet bodies continuing in incessant motion 
during that time, but no change of any kind taking place. I have 
been unable to determine the nature of this sac or of the contained 
bodies, and should be glad of any information as to its probable 
character. 
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The parasites measured about exclusive of the cilia, whose 
length more than equalled the diameter of the body, I believe 
them to have oorne from some one of those cavities of the Itotifer’s 
body which are filled with clear rather thin fluid, perhaps from the 
stomach, but think it unlikely they can have come from the 
intestinal canal, because of their extreme fragility and of tho very 
long investing cilia, making the total size too great for such ooufined 
quarters. 

Tho characteristics above noted bring this form within the genus 
Auoplophrya , if we except the inoonspicuousnens of the endoplasm, 
supposing it present, but prevent its identification with any specific 
form therein included, that to which it most nearly approaches being 
A. soaalis , described by Dr. I.eidy, under the name of Lettcophiys 
socialts, as prcsont in the fresh water Polyzoon UmaleHa gmcilh. 
Prom A. socuths it differs, however, in point of size, being but one 
sixth that of the latter, iu not having the cuticle striate, and in the 
superior length of its cilia. 

1 propose to name this new species Anoplophrya Notei. 

briefly stated tho specific characteristics of this form are as 
follows:—Body globose or ovate, variably clothed with cilia more 
than equalling its length ; endoplast undetected ; contractile vesicle 
small; length Hah . Endoparasitic in Noteus. — Amcr. Joum . 

Nov. 1885, p. b77. 


On the Stellerida collected during the Expedition of the 1 Talisman* 
By M. E. Pkkrifu. 

The number of species of Htcllerida collected during the expedi¬ 
tion of tho ‘ Talisman 9 amounts to fifty-four, represented by nearly 
two hundred specimens, some of which come from a depth exceeding 
4000 metres. After the exploration of the gioat depths of tho 
Caribbean Hea and the Gulf of Mexico by Alexander Agassiz, and 
the voyage of tho 4 Challenger, 1 it might be feared that a great num- 
berof the species dredged by the * Talisman * would be already known. 
Even if this were tho case its expedition would not have been un¬ 
fruitful; it would have contributed to strengthen the idea of a 
supposed uniformity in the deep-sea fauna, and would have enriched 
our museums with specimens which we cannot hope to obtain by 
exchange. But we need not dread seeing the results of the voyage 
so ably organized by M. Alphonse Milne-Edwards reduced to these 
proportions. As yet wc have found only three species of Stellerida 
common to the West Indian seas ( Dorigona arenata , E. P. ; Qonio~ 
pectcn sub tilts, E. P.; and Archaster ((Jheir aster) mirabilis , E. P.). 
The species identical with those of tho 4 Challenger ’ and of various 
English expeditions are the following;— Brisinga coronata, Zoro¬ 
aster fulgent, and Arcaster hifrons . Of the species of Starfishes 
collected thirty-five are new, and many aro eminently instructive by 
the combinations of characters they present, 

A more complete examination of the forms of Brisingidae which 
wc have designated by the names of 1Urrnnga elegant, A semicoro- 
tuita, and J3. rolmsta has shown us in them in abundance those 
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tentacular tubes which are so constant in the Stellerida, but are 
deficient in the Brmngas and Freyellm ; this is another transition 
towards the Asteriad®, and it becomes necessary to establish for 
the three species which present this character a genus which we will 
namo Odinia. Exactly between Coronaster and Asterias tenuispina 
we have to intercalate a new form of Asterias which we shall call 
A, brisimjoides , and which is remarkable for having oight arms and 
for its crossed pedicellari®, grouped, like those of Coronaster , at half 
the height of the spines. The genus Zoroaster has furnished, besides 
Z. fulgms, Wyv. Thoms., a new species, Z. longicauda, E. 1\, found 
at from 3000 to 4255 metres, which attains a diameter of 0*40 
metro (10 inches), its disk being hardly 0*025 metro (1 inch), and the 
aralmlaeral tubes of which are quadriserinte only at the base of the 
arms. Near these Astoriadm we have to place JStichaster taltsmani , 
E. 1\, which descends to a depth of 1442 metres; it presents seven 
rows of dorsal plates, and two rows of ventrals armed with small 
spines. Zoroaster and Stickaster form a family Htichastehiiijk, 
allied to the Asteriad®, and apparently replacing that family at great 
depths. 

A new Oribrella ( C. abyssicola), having upon its adambtilacral 
plates an oblique comb of tive or six spines, alone, in our dredgings, 
represents the Echiuastcridje. On the other hand, the Goniasto- 
ridie, Tterasteridie, Poreellanahterid®, and Arohasleridto are nume¬ 
rous. The Liuckiadte are entirely deficient beyond 200 metres, as 
well as the Pentucerotid®, Astorinidce, and Astropectinid®. The 
new species of Goniasteiidie belong to three genera BUphanaster, 
with the arms dilated or rounded at the apex ; Pentagonaster , of a pen¬ 
tagonal form, but with the sides concave and with pointed apices ; and 
Borigona, with elongated arms and with dorsal marginal plates 
meeting along the mediun line of the arms. Stepkanaster Bounjeti , 
»p. nov., has only six marginal plates on each side of the body ; 
those plates increase in size from the middle of ihe side to the penul¬ 
timate inclusive. Analogous forms are found only on the shores of 
Australia and Now Zealand (Pentagonaster pulchellus , Gray; P. 
Biibeni , Gray ; P. Gunnii , E. P.; and P. dilatatus, E. P.), All the 
PentagoaasUres are uniformly granular, like P. gramtlaris of the 
northern seas, and are distinguished by the number of their mar¬ 
ginal plates, which are 10 (P. Gomlini, sp. n.), 12 (P, ermsus ), 
and 16-18 (P. Deplasi, Vincenti, grandis , sp. n.), and by that of 
their adambulacral spines, which are 8 (P. Deplasi ), 4 (P. Vincenti), 
6 (P. erassus, P, Gosselini), or more (P. grandis) on each plate. 
The Dorigonm are represented by two species; they become shore- 
fbrms only in the seas of India and China. 

The Porcellanasterid® include no fewer than nine species distri¬ 
buted among the genera Caul aster, E. P .; Porcdlanaster, W. T. ; 
BtyracasUr, Skden ; Myphalaster, Bladen ; and PseudasUr, E. P. 
The Caulaeteres (C. pedunculosa, E. P., and <7. Sladeni f E. P.) are 
characterized by the almost complete absence of the dorsal skeleton, 
•Which in represented only by five fillets descending from the dorsal 
peduncle and exactly interradial. Porcellamister (P. inermis , E, P., 
and P granulosus, E. P.) has been well characterized by Percy 
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Bladen ; but in opposition to his definition of the genus Styracaster, 
one of our species ( 8 . spinosus, E. P.) presents a dorsal peduncle; 
the other (H. Edwardsi , E. P.) has only a simple tubercle, but each 
of its arms bears seven spines upon its modian dorsal line. The 
IIyphalasteres (If. Antonii , E. 1\, and JL Parfaiti , E. P.) have their 
adambulacral plates of normal form and not oblique relatively to 
the furrow which they border; the former has seven cribriform 
organs, two of which are rudimentary, but there are for each arm 
nine dorsal marginal plates, of which the laBt four are soldered to 
their corresponding plates ; the second has nine cribriform organs. 
The Pseadasteres exactly resemble PenUtgo master es with slightly 
concave sides; their cribriform organs are rudimentary and their 
apical plate is large and heart-shaped. 

The nearest shore-rolatives of the Porcellanaafcerid® are tho Ctem - 
disci of tho North Atlantic and the coasts of Patagonia. Thoy live 
at the following depths :—Porcella master inermis at 3000, Styra* 
caster Edwardsi at 3(355, Ilyphalasler Antonii at 2995, If. Parfaiti 
at 4787, and Pseminster cordifer at 4050 metres. 

Among the Pterasteridm we have to place a perfectly new form 
which we shall name My .ranter sol. All the Pteraaterid® hitherto 
known have short arms and a more or leas pentagonal form. Myx~ 
aster sol has a broad fiattoned disk, round which radiate nine or ten 
slender, elongated, flexible arms, which give the animal somewhat 
the appearance of Hoi aster endeca. Tho dorsal marsupial sao so 
characteristic of the P ter as ter id* is, however, well developed aud 
closed as usual by five valves. The two examples collected by the 
* Talisman 9 were dredged off the coast of tho Sahara, one at 1495, 
tho other at 1550 metres. This form seems to us to indicate a much 
closer relationship than is usually admitted between Holaster , Kore- 
thraster , and the Pterastend ®.—Oomptes llendus, Nov. 2,1885, p. 884. 

Reproduction of Freshwater Planariat by Transverse Division. 

With reference to a previous statement of his upon the above 
subject (see * Annals/ December 1885, p. 522), Dr. Otto Kachan** 
calls attention to the fact that Dr. J. von Kennel had already 
noticed the occurrence of the phenomenon in tho freshwater Plana- 
rians of Trinidad (Arb. zool-zoot. Inst. Wurzb. Bd. vi. 1883). Dr. 
von Kennel says :—“ AIL the freshwater Planari® that I found are 
remarkable for their very small size, but one of them, from a small 
pond on the east coast of the island, also by an interesting biological 
peculiarity—it multiplies normally by transverse division , so far as 
1 know the first certain example among the Dendrocodo Phuiarians. 
Bo far as could be ascertained from the living animal, no sexued 
or yam are present, or they are in a very primitive state pf develop¬ 
ment. A short distance behind the mouth eye-spots make their 
appearance as new formations, probably in connexion with the 
development of a new brain; also a new oesophagus with a buccal 
orifice; a slight depression of the epidermis indicates the future 
place of division, and 1 frequently saw the breaking into two indi¬ 
viduals under the microscope.”— Zoolot/isoher Anxciyer, Nor. 23, 
1885. no. 209, p. 686. 
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X.— Note a on some Earthworms from Ceylon and the Philip¬ 
pine Islands .including a Description of two new Sf)ecies. 
By Frank E. Beduard, M.A., F.R.S.K., Prosector to 
the Zoological Society of London. 

[Plate II.] 

The following notes refer to a number of earthworms which 
I have had the opportunity of dissecting during the past year. 
The specimens were in no case in any fit condition tor histo¬ 
logical examination, and the descriptions of the rough ana¬ 
tomy are in many points incomplete. I have thought, how¬ 
ever, that the observations are worth publishing, because they 
relate in two cases to new species, one of which at any rate 
(Pericheeta ceylonica) possesses certain structural features 
hitherto unknown in the genus to which it belongs. 

Pericheeta ceylonica } u. sp. (PI. II. figs. 1-3.) 

Several species of his genus Pericheeta have been described 
by Schmarda * from the island of Oeylon : but in no case are 
these descriptions, although accompanied by chromo-litho¬ 
graphs, of much use, since they refer only to external 
characters, and even these are recorded in a very meagre 
fashion. It is therefore a matter of total impossibility to 

* N«ue wirbell. Tbiere, Bel. ii. 

Ann. do Mag. JY. Hist. Ser, 6. VoL xvii. 
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decide whether the present species is really new to science or 
is identical with one of the four species recorded by Schmarda. 

I am not aware of any means of solving the difficulty, and 
therefore venture to describe the present species under a new 
name, indicating its habitat, since it clearly differs from an y 
Perichfrta whose anatomy is known and whose specific di¬ 
stinctness can on this account be determined with certainty. 

I have only had the opportunity oi examining a single 
specimen of the earthworm, which I owe to the kindness of 
I)r. Ondaatje. 

The worm measures 9 inches in length by about 10 millim. 
in breadth ; it is of an intense black colour on the dorsal sur¬ 
face, of a dark grey on the ventral surface. In the region of 
the clitellum the colour of the ventral surface differs, and is 
black, like that of the dorsal surface. 

The clitellum is so far different from that of other Perichmtce 
that it is not sharply marked off from the rest of the integu¬ 
ment either anteriorly or posteriorly ; this may be due to the 
inferior si ite of preservation of the specimen, but is probably 
not so; other species of the genus that 1 have recently 
examined, although softened and injured by preservation 
in weak alcohol, still retain the characteristic distinctness of 
the clitellum, winch in this genus is continued right round 
the body without a break and is not saddle-shaped, as in 
Lnmhrtcus and many other genera. The clitellum of Peri - 
chert a ceylonica occupies segments 14,15,16, and a part of 17. 

The seta', as in the majority of species, form a continuous 
row round the middle of each segment; in the ventral median 
linej however, a minute median area remains devoid of setae; 
it did not appear to me that there was anything characteristic 
in the shape of the set®. 

The apertures of the spermathoc® are conspicuous on the 
boundary-line between segments 8 and 9; they arc widely 
separated from each other. 

On the 18th segment are the male generative openings, 
which present an arrangement unlike that met with in any 
other species of the genus at present known. The row of 
set®, winch in all the other segments of the body is continuous 
or very nearly so round the middle of the segment, stops short 
of the middle line in the 18th segment, leaving a median space 
of 3*5 millim. in extent entirely devoid of set®. On either side 
of this bare patch is a conspicuous orifice (fig. 1,5), through 
which protrude one or two peculiarly modified set® generally 
known as “ penial ” setae. On the left side of the body in 
the specimen before me there are two such set®, on the right 
only one. The general shape of these set® can be understood 
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by an inspection of fig. 3; the distal and proximal ends are 
slightly curved and convergent, while the middle portion is 
straight; the distal extremity of the seta which protrudes 
through the orifice ends in a sharp point and is furnished 
with a scries of minutely serrated ridges which are at first 
regular, but as they approach the tip become broken up; 
fig. 3 a, which is a highly magnified representation of this 
portion of the seta, shows its characteristic form and is better 
than any description. It is only the distal one fourth of the 
seta which is thus ornamented ; the ridges gradually disappear 
behind. 

In front of the aperture through which protrude these 
penial set®, and therefore close to the anterior limit of the 
segment, is another pair of apertures (fig. 1,«), approximately 
in the same straight line with the posterior orifices. The 
two apertures of each side of the body are situated upon a 
flattened area differing somewhat in its appearance from the 
rest of the integument. The internal structures corresponding 
to these apertures are peculiar: the anterior pair of orifices 
lead in each case into a long somewhat coilea tube, ending 
cascallyandof uniform diameter throughout (fig. 2,a); with each 
of the posterior pair of apertures is connected a large brown gland 
(tig. 2, 6), divided by deep furrows into a multitude of minute 
lobules; this prostate gland opens to the exterior by a long 
somewhat curved muscular duct; on the left side of the body 
the gland extended through five segments, commencing with 
and including the eighteenth; on the posterior side of the duct 
of the prostate gland is a thin-walled sac (c) containing the 
penial set® already referred to. I am unable to state the rela¬ 
tions of the vasa defereutia to those tvv o glands, since they, as 
well as the testes, could not be recognized. 

With the exception of a single species described by myself* 
no Perichcbta is known which possesses these peculiarly 
modified penial set®; they are, however, chuuvcteristic of 
other genera (e. g. Acanthodnlus } Eudrilus^ Typhosus) , and 
present more or leas the same form in all, differing widely from 
the ordinary set® of the body. 

The complication of the prostate glands in Perichmta cey- 
lonica is a new feature in the organization of this or any 
other genus. 

A multifid prostate gland, like the posterior gland of P. 
ceylonica, is characteristic of the genus Periohceta and is found 
in all species of the genus with but trifling modification in 
shape, depending upon the more or less complete lobulation of 

* JP. armata, Ana. & Mag, Nat. Hist. 1883, p. 216. 

7 * 
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the gland. A simple tubular prostate is characteristic of the 
genera Eudrilus, Fontodrilus , and Typhcms^ where it is either 
a straight uniform tube (Eudrilus) or curved. Acanthodrilus 
for the most part agrees with the last-named genera in the 
form of the prostate glands, but differs in so far that there are 
two pairs instead of only one. In some genera (Lumbricus, 
Microchwta) there are no prostate glands at all. Perichada 
ceyhnica therefore combines the characters of Perichmta and 
Acanthodrihw it agrees with the former genus in the distri¬ 
bution of its seta;, while the generative organs approximate in 
many points to those of Acanthodrilas . 

In Acanthodrilus, as already stated, there are two pairs of 
prostate glands, to each of which corresponds a bundle of 
penial seta?; the apertures of these glands are, in the majority 
of species, upon the 16th and 18th segment; there is usually 
a segment interposed between the two pairs of orifices. In 
one species, however, if I do not misinterpret M. Perrier’s 
statements, there is a slight difference. In this species (Acan~ 
thodrilus verticillatus) the two pairs of orifices are more 
closely approximated, being situated upon the 17th and 18th 
segments. Perichata ceyhnica forms a third term in the 
series; there are four male generative apertures, but these are 
all upon the same segment (the 18th), one pair behind the 
other *. Finally we have, as in the vast majority of earth¬ 
worms, a single pair of male generative apertures with or 
without prostate glands. It is interesting also to notice that 
the prostate glands of P . ceyhnica combine characters that 
are found in different genera, but here united in the same 
species ; one pair of prostate glands are typically u Perichce- 
tous; ” the anterior pair arc like those of Pontodrilm and 
other genera, 

Thete is a single pair of copulatory pouches present which, 
as already observed, open to the exterior on the boundary - 
line between the 8th and 9th segments: the copulatory 
pouches are large in proportion to the size of the animal; 
each is furnished with a simple diverticulum, as in P.posU 

* Perhaps the genus Eudrifas icsHomblas Perichecia ceyionica in these 
respects. M. Perrier’s description of the male generative organs in that 
genus are unfortunately not verv complete, owing to the inferior state of 
pH'flervation of the specimens at his disposal. In the description of the 
genus Eudrilm (Nouv. Arch, do Mue. t. viii, p. 74) he speaks of two 
different gkindulai (?] stiuctures uniting together with the vas deferens 
to open to the exterior,* the first of these is an elongated organ, which 
is compared to the prostato of other earthworms; the second is a Y- 
shaped tube which opens into tho dilated distal extremity of the yas 
deferens separately from the former. These structures are stated to occur 
in E, Lacazii, E peregrinm, and E. decipiens. 
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huma (fig. 1 ). There appear to be no nephridia present, but 
the poor condition of the specimen does not permit me to 
apeak with certainty. 

The dorsal vessel is united with the ventral by several 
transverse trunks in the anterior part of the body; in segments 
11, 12, and 13 are three large pairs of transverse trunks 
arising from the supra-intestinal vessel and uniting this with 
the supra-nervian; these correspond to the u coeurs intestinaux ” 
of Perrier, who has described similar transverse vessels in 
Urochwta * and in Pontodrilus f. 

Perichceta Iloulletiy E. P. 

Perichafa Houlleti, E. Perrier, Nouv. Arch. d. Mus. t. viii. p. 99. 

This species has been recorded by M. Perrier from Calcutta 
and from Cochin China. Among a large number of earth¬ 
worms from Manila which I owe to the kindness of my friend 
Mr. II. E. Harwell I observed a single specimen evidently 
referable to the same species. The peculiar form of the copu- 
latory pouches, unlike that occurring in any other Pertchanta , 
renders the identification of my specimen with the species 
desciibed by M. Perrier a matter of certainty. 

Perichataposthuma. (PI. II. fig. 7.) 

Perich&ta posthmia, Vail]ant, Ann. Sci. Nat. 1806. 

Perichata affinity E. Perrier, Nouv. Arch. d. Mua. t. viii. p. 100. 

Meycuicok.v affinity F. E. Boddard, Ann. & Mag. Nat. Hist, 

Dr. Horst has called attention } to the identity that really 
exists between Vaillant’s species Perichaita posmuma and P. 
qffinis of Perrier; if his identification be correct, it is obvi¬ 
ously necessary to cancel the name P. affinis. 

A large number of examples of a small species of Perichmta 
from the neighbourhood of Manila evidently belong to this 
species j they present at any rate the following points of 
agreement with the description as riven by Perrier:—The 
male generative apertures, situated on the 18th segment 
(the second behind the clitellum), are preceded and succeeded 
by a pair of genital papillae on the adjoining segments; the 
copulatory pouches are situated in segments 6, 7, 8, 9 ; each 
consists of an oval sac with a small tubular diverticulum ; the 
two last pairs of copulatory pouches are situated in the seg¬ 
ment which contains the gizzard ; it is evident therefore that 
this segment, though not divided by a mesentery, is composed 
of two fused segments. Testes in segments 11 and 12; a 

* Arch, de Zool. Exp. t. iii. f Ibid. t. ix* 

t * Notes from the Leyden Museum/ vol. v. 
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vast number of oesophageal glands in segments 6 and 7 evi¬ 
dently metamorphosed nephridia. 

The above facts are sufficient to show that I am right in 
identifying this species with Pei'ichmta postkuma or at least 
with l\ affinis. The point that I wish to call attention to, 
however, is the variability in number and in position of the 
copulatory pouches, and this is a matter of some little import¬ 
ance from the point of view of the determination of species. 

In the majority of specimens there were four pairs of 
copulatory pouches with the distribution already recorded. 
Another specimen fully mature had only three pairs, while in 
a second equally mature there were four pairs, but the left- 
hand pouch of the seventh segment was extremely small and 
rudimentary. A third example, with well-developed clitellurn 
and testes, had no trace whatever (visible to the naked eye) of 
copulatory pouches. These facts show that the copulatory 
pouches are not necessarily developed pari passu with the 
testes and clitellurn ; the absence of these structures in Titanua 
is possibly therefore only apparent 

The most remarkable variation in the copulatory pouches 
that I have observed in this species is illustrated in fig. 7; in 
this example there were three copulatory pouches present, 
situated in a row on the right hand side of the nerve cord in 
the eighth segment. 

Moniligaster Barwelli , n. sp. (PI. II. figs. 4-6.) 

I owe to the kindness of my friend Mr. H. E. Barwcll, 
who is at present resident in Manila, a number of examples of 
a small earthworm from the neighbourhood of that town 
which appear to belong to Perrier’s genus Moniligaster . 

Moniligaster is at present only known by one species [M. 
Deshayesi*), a native of Ceylon, which is characterized by 
the apparent absence of a clitellurn and by the very remark¬ 
able opposition of the oesophagus ; instead of being furnished 
with but a single gizzard, as in the majority of earthworms, 
or with two, as in Digaster 1 the oesophagus of Mmiligaster 
has five distinct gizzards, one situated in the sixth ring of the 
body and separated by an interval from four other separate 
gizzards, which are in close connexion with each other and 
pass immediately into the intestine. 

Moniligaster Barwelli is a small earthworm not more than 
1£ inch in length, judging at least from some twenty examples 
which 1 have had the opportunity of examining; the other 


Nouv. Arch. d. Mus. t. viii. p. 180. 
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species, according to Perrier, is 150 raillim. or 6 inches in 
length. 

The body of the worm is somewhat flattened from above 
downwards, and is of a greenish colour and very translucent, 
so much so that even in the alcohol-preserved specimens the 
nervous system, the ventral blood-vessel, and in places the 
segmental organs were quite visible from the outside. 

I was unable to discover any traces of a clitellum, and 
inasmuch as the generative organs appeared to be well deve¬ 
loped, the absence of this structure can hardly be accounted 
for by presuming the specimens to be immature. It is at 
least a curious fact that not a single one of twenty specimens 
had any trace of clitellum ; it would be obviously hasty to 
insist upon the absence of a clitellum so generally found in 
earthworms until there is some more definite proof; but, as 
already stated, Perrier was unable to find any clitellum in a 
single example of M. Deshayesi examined by him, and the 
coincidence is remarkable. 

The only apertures that I could detect upon the surface of 
tlic body besides the mouth and anus were two oval slit-like 
orifices with tumid yellowish lips, which are the male genera¬ 
tive orifices, and arc situated between segments 9 and 10 between 
the ventral and dorsal pairs of setae. The setae are disposed 
precisely as in M. Deshayesi , viz. in four series of pairs; the 
setae of each pair are very closely approximated. In the 
disposition of the oesophagus this new species agrees in the 
mam with M . Deshayesi ; in one specimen at any rate there 
were four oval nacreous-looking dilatations of the oesophagus 
close to its junction with the intestine; the anterior gizzard 
of M. Deshayesi of the sixth segment appears to be absent in 
this specimen. 

There are well-developed nephridia in all the segments of 
the body. 

Generative Organa .—The ovaries and their ducts I have 
been entirely unable to discover. 

The testes are present to the number of a single pair of large 
oval compact glands, situated in the 9th segment. The 
relation of the vas deferens to the testes will be apparent from 
the accompanying figure (tig. 4); it is a thin, delicate, much 
coiled tube which expands when it reaches the testis and 
appears to become continuous with its covering. I did not 
succeed in detecting any funnel-like expansion separate from the 
testis. The vas deferens (v.rf.) passes down towards the ventral 
side of the segment, and its termination on the boundary line 
between the 9th and 10th segments is furnished with a small 
oval gland (p ) which corresponds to the prostate gland of other 
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Oligochseta. A portion of the vas deferens highly magnified 
is shown in fig. 6; it consists of a single layer of ciliated 
cuboid cells, each containing a large nucleus; in structure 
it is precisely similar to that of other earthworms. 1 have 
figured a portion to show that there has been no mistake 
on my part in the identification of the vas deferens, which 
differs m several points from the vas deferens of other 
earthworms. These differences consist mainly in the fact that 
it lies chiefly in the same segment as the testis, opening 
between this segment and the next, and that there is 
only a single vas deferens on either side of the body. 
The figure to which I have referred illustrates this point; it 
represents the testicular segment seen from behind : T is the 
large oval testis, v.d. the coiled vas deferens, and p the pro¬ 
state, in common with which the vas deferens opens ; as is the 
oesophagus seen in section; 1) and y, the dorsal and ventral 
blood-vessels respectively ; the transverse trunk or heart (?j,s.) 
which unites the two gives off a large vessel which presently 
divides into two branches, one passing up to the testis, the 
other supplying the prostate. 

Evidently therefore this earthworm, in the structure of the 
male generative organs, assimilates very closely to the type 
of structure characteristic of, though not always found in, 
the Limicolous Oligochseta. Where there is but a single vas 
deferens on either side of the body, as in the Naidomorpha. 
Cheetogastridse, Tubificidre, and Enchytrseidae, its external 
aperture is situated in the segment following that which con¬ 
tains the testes, so that the vasa deferentia like the nephridia 
traverse two segments, the internal funnel being situated in 
one and the external orifice in the next. 

In the example of Moniligaster Barwelli described above 
the vas deferens is confined apparently to one segment j but in 
other specimens the testes themselves lie in two segments 
(8 and 9), projecting through the mesentery, so that the in¬ 
ternal funnel of the vas deferens, which is represented by the 
outer tunic of the testis, in reality does traverse two segments. 
Furthermore there is an agreement with many of the Limi- 
col© in the forward position of the testes and male generative 
opening. In earthworms there are invariably two pairs of 
vasa deferentia, which may ( Urochceta) or may not (Acantho- 
drilus) become fused posteriorly into a single tube on either 
side, and they traverse several segments (sometimes as many 
as six) on their way to the exterior. There is evidently a 
great difference from the disposition of the male organs of 
Moniligaster Deshayesi, In Moniliyaster Deshayesi the male 
generative organs have a disposition which is, so far as is 
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known at present, unique among the Oligochmta. There are 
two pairs of testes in the 8th and 10th segments respectively; 
each of these opens on to the exterior by a separate vas deferens 
furnished at its termination with a prostate gland; the ante- 
rior*pair of apertures are placed in the 7th segment in front 
of the testes oolonging to them, the latter between the 10th 
and 11th segments behind their testes. This latter pair of 
apertures correspond exactly to those which I have found in 
Jlf. Barwelli. The anterior pair of testes together with the 
accessory structures were entirely absent; but in this segment 
were a pair of copulatory pouches (fig. 5) opening on to the 
exterior in front of the outermost pair of set®. The copula¬ 
tory pouches are remarkable from the fact that the pouch 
itself is a small spherical vesicle communicating with the ex¬ 
terior by a long, slender, variously coiled and contorted duct, 
which, together with the pouch, is closely applied to the 
mesentery dividing the segment from the one in front. The 
length of the duct is remarkable and recalls the copulatory 
pouch of certain Limicolous Oligochmta (e. g. Anachivta Eiseni , 
Vejdovsky, loc. cit . pL vii. fig. 22). The presence of a pair 
of copulatory pouches, instead of an anterior pair of testes 
and vasa deferentia, brings the structure of the genital appa¬ 
ratus in this species much nearer to the usual condition met 
with in earthworms. M. Perrier's account of the male genital 
apparatus of M . Deshayest, which is illustrated, is too circum¬ 
stantial to admit of any doubts of its accuracy, though there is 
evidently some resemblance between the vas deferens (“entor- 
tillde cornme serait un Gordius ”) of M. Deshayesi and the 
convoluted duct of the copulatory pouch in the present species. 

1 feel uncertain therefore whether there is a real difference 
between the two species in the structure of the male genital 
organs, or whether the anterior testes and their ducts may not, 
as M. Perrier suggests, be developed at different times; at the 
same time it seems hardly likely that the vasa deferentia and 
prostates would disappear with the testes, and I am oertaiu 
that a second pair of tnese structures did not exist in the speci¬ 
mens of Mn Barwelli which I have examined. Moreover, a 
comparison of M. Perrier’s figures of the posterior testes with 
their ducts and accessory structures m with my own (fig. 4) 
will show that there is sufficient difference to separate the two 
forms, at least specifically, without reference to the presence 
or absence in il/. Barwelli of the anterior testes. 


Loc . cit. pi. iy. 79 and 81. 



98 


Dr. A. C. Stokes on some 


EXPLANATION OF PI.ATE IL 

Fig. 1. Perichata ceyloniea . Olitellum and neighbouring segments: a 
and b } openings of glands lettered a and 0 in tig. 2. 

Fig, 2. Prostate glands of same : a f coiled tubular gland ; b } multilobate 
gland. 

Fig. ft Genital seta of same. 

Ftg. «‘l a. Distal extremity of genital seta. 

Fig. 4. Diagrammatic transverse section of segment 9 of Monilig aster 
B a nee Ui. alimentary canal ; D, dorsal blood-vessel j y, ven¬ 

tral blood-vessel; n, nerve-cord ; T, testis ; v.d.y v»s deferens : 
p, prostate; v.s.> lateral blood-vessel connecting dorsal and ventral 
blood-vossels; s, ventral pair of seta;; s', doiual pair of seta). 

Fig. 0. C.p. t copulatory pouch of same ; /?, nerve-cord ; #, ventral pair of 
seto ; s', dorsal pair of set at). 

Fig. 0. Portion ol vas deferens of same (v.d. in tig. 4), higlily magnilied. 

Ftg. 7. Copulatory pouch of an example of Pericheeta poxthuma ; three 
pouches in one segment (no. rt). 


XI.— Some new Infusoria from American Freak Waters .— 
No. 2. By Dr. Alfred C. Stokes. 

[Plate I.] 

lleteromita variabilis 7 sp. nov. (PI. I. fig. 1.) 

Body soft, flexible, and very changeable in shape, sub- 
spherical, ovate, elongate, subeylindrical, frequently with both 
extremities curved towards the ventral aspect, and often with 
the anterior border slightly and obliquely emarginate ; endo¬ 
plasm granular; flagella very unequal in length, the trailing 
appendage twice as Jong us the contracted body, the vihratile 
one third or one tourth ot the length of the body ; contractile 
vesicle single, spherical, located near the centre of the ventral 
surface; nucleus single, subspherical, near the posterior ex¬ 
tremity. Length of body to inch. 

Hub. The apparently empty body of a dead Canthocamptus 
minutus, Mtlller. 

Fig. 1 shows some of the changes in form assumed by this 
remarkably metabolic creature, ot which the posterior extre¬ 
mity is especially soft and changeable in shape. The infu¬ 
sorian diners from all other members of its genus in the 

C roportionate length of the flagella, the vibratile appendage 
eing shorter than that of any previously recordea species. 
The animalcules were observed crowding the empty body of 
a dead Can thocamptus. 

Paramonas alata 7 sp. nov. (PI. I. fig. 2. Diagram.) 

Body ovate, persistent in form, about twice as long as 
broad, widest and rounded posteriorly; traversed longitudinally 
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by four compressed, equidistant, somewhat obliquely directed 
keel-like elevations, thus exhibiting in horizontal optic section 
four diverging wing-like appendages or processes; oral aper¬ 
ture conspicuous ; flagellum about twice as long as the body ; 
endoplasm transparent, colourless. Length of body inch. 

Hah . Pond-water, with Ceratophyllum demersum , L. 

In fig. 2 is delineated a diagrammatic horizontal optic 
section, showing the arrangement of the ala^. 

Olostenema*, gen. nov. 

Animalcules naked, free-swimming, fusiform or elongate, 
persistent in shape; flagella two, diverse in length, originating 
near together at the anterior border, the longer extended in 
advance, the shorter usually held beneath the lower surface, 
both vibratile; pharyngeal passage present, and apparently 
communicating with the contractile vesicle. 

Clostencma socialis , sp. nov. (PI. I. fig. 3.) 

Body fusiform, three times as long as broad, the frontal 
border obliquely emarginate, the posterior extended in a short 
rounded prolongation ; long flagellum equalling or exceeding 
the body in length, the short one about one fourth or one fifth 
the length of die infusorian ; pharyngeal passage extremely 
narrow ; contractile vesicle double, in the anterior body-half, 
near one lateral border : nucleus apparently subcentral; endo¬ 
plasm colourless, slightly granular. Length of body rids inch. 
Anal aperture not observed. 

Uab . Standing water, with Lenina. Gregarious. 

Reproduction takes place by longitudinal fission, presu¬ 
mably after conjugation, which was observed. While swim¬ 
ming the animalcules advance evenly and rather slowly without 
revolution on their axis, the long flagellum being held in 
advance, the distal extremity moat actively vibrating. The 
favourite position seems to be a quiescent one in companies, 
with the frontal border in contact with a mass of ddbris, or an 
algal filament^ the flagella vibrating and extending quickly in 
various directions. No oral aperture could be positively dis¬ 
cerned, although what 1 have interpreted as a very narrow 
pharyngeal passage was apparent. The granules within the 
endoplasm have a tendency to collect in the posterior prolon¬ 
gation, as if an anal aperture might be present there, but none 
has yet been noticed. The entrance of solid food-particles 
through the pharynx also escaped prolonged observation. 

Its systematic position is probably among the Spheno- 

• KkaxrrrjS) a spindle; vTjpa, a thread. 
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monadidaaof Saville Kent, immediately preceding Sphenomonas^ 
from which it is excluded by its smoothly rounded surface 
and the position of the short flagellum^ which, although vibrar 
tilc, is move or less trailing, and habitually held beneath the 
body. Several individual animalcules have been observed 
with a bulbous enlargement to the distal extremity of the long 
flagellum. 


CrcLANUBA*, gen. nov. 

Animalcules free-swimming, persistent in shape, compressed, 
the posterior extremity evenly rounded, and never exhibiting 
a caudal prolongation ; otherwise as in Phacus. 

This Infusorian, which is Phacua without the caudal pro¬ 
longation, bears the same relationship to that genus as Bug Lena 
to Ambly aphis, 

Cyclanura orbiculata , sp. nov. (PI. I. fig. 4.) 

Body ovate or suborbicular, thick, compressed, scarcely 
longer than broad, having an excentric, longitudinal, keel¬ 
like elevation across the right-hand side; frontal border con¬ 
spicuously emarginate; cuticular surface longitudinally striate; 
colour grass-green; endoplasm enclosing a spherical, poste¬ 
riorly located amylaceous corpuscle; contractile vesicle ante¬ 
riorly placed, in dose proximity with the red pigment spot. 
Length of body -gfo inch. 

LLab . Stagnant pond-water. 

This rather peculiar form would seem to be foreshadowed 
by Phacus acuminatus, Stokes f, in which it is only necessary 
to suppress the short, straight, and sharply-pointed caudal 
prolongation, to have essentially the infusorian here described. 
The latter is, however, nearly twice as large as Ph . actmt- 
natusj and its body is very much thicker and stouter. It is, 
indeed, more robust in every particular than any previously 
recorded species of the genus. This peculiarity is conspicu¬ 
ously apparent. * 

Chrysopywis urceolata , sp. nov. (PI. I. fig. 5.) 

Lorica urceolate, less than twice as long as broad, widest 
anteriorly, tapering posteriorly to an obtusely rounded point 
of attachment, the margins then convex; or with nearly 
straight lateral borders and an acute point of attachment; 
narrowed anteriorly and prolonged as a short, truncate, neck- 
likfc portion with slightly converging margins; animalcule sub- 
spheroidal, occupying the centre of the lorica, to which it is in 

* icvieXttf, round; a. privative; ovpd, tail. 

t ‘ American Monthly Microscopical Journal/ Oct. 1886. 
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no way attached: flagella projecting considerably beyond the 
lorica mouth, widely diverging; colour bands yellow, laterally 

f daced; contractile vesicle single or double, minute, posteriorly 
ocated. Length of lorica yfajj inch. 

Hah ♦ Freshwater, attached to filamentous Algse. Gre¬ 
garious. 

Chrysopyxia dispar , sp. nov. (PI. I. fig. 6 and 6 a.) 

Lorica urccolate, once and a half to twice as long as broad, 
widest anteriorly, tapering posteriorly to a subacute point of 
attachment, tho lateral borders then nearly straight; or the 
body of the lorica subspberical, tapering, ancf constricted poste¬ 
riorly ; both forms narrowed anteriorly to produce a straight, 
more or less conspicuous neck-like prolongation ; a curved 
partition extending transversely across the lorica near the 
centre, and dividing its cavity into two unequal parts; animal¬ 
cule subspheroidal, not attached to the lorica, but supported 
by the transverse partition; colour bands yellow, lateral. 
Length of lorica to inch. 

Hah . Freshwater, on confervoid Algae, in company with 
the preceding. 

Urotricha platystoma> sp. nov. (PL I. fig. 7.) 

Body oval or somewhat obovate, less than twice as long as 
broad, subcylindrical, entirely ciliatc, the cilia vibrating irre¬ 
gularly and independently, shortest and least numerous on the 
posterior border ; cuticular surface conspicuously ornamented 
by minute hemispherical elevations arranged in longitudinal 
series; oral aperture apical, the margins slightly protruding, 
giving it a pouting aspect; posterior springing hair shorter 
than the body, obliquely directed, its distal extremity usually 
curved ; contractile vesicle single, spherical, near the lateral 
border of the posterior extremity; anal aperture postero- 
terminal near the pulsating vacuole Length of body inch. 

Hob . Standing water, with Sphagnum ; movements rota¬ 
tory and leaping by means of the posterior seta. Reproduc¬ 
tion by transverse fission. 

The oral aperture is enormously expansile. An individual 
has been seen attempting to engulf the empty lorica of Track - 
clomonas whocina , Ehr., expanding the oral orifice to an 
extent nearly equalling the diameter of the spherical shell. 
The position of the anal aperture has not been previously ob¬ 
served in the species of this genus. # 

Tillina campyla } sp. nov. (PI. I, fig. 8.) 

Body elongate-ovate, entirely ciliate, soft, flexible, about 
three times as long as Wad, widest and rounded posteriorly, 
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the anterior extremity recurred towards the ventral surface, 
the ovate oral aperture placed in the ventral concavity thus 
formed; cuticular surface longitudinally striate j pharynx short, 
recurved, the roof bearing a scries of fine cilia, longest ante¬ 
riorly, and projecting beyond the oral aperture ; contractile 
vesicle single, spherical, posteriorly placed near the ventral 
surface ; nucleus single, subspherical, and subcentral. Length 
of body 'jjtf inch. 

Hob. Standing water, with dead leaves. Movements 
rapid. 

The pharyngeal ciliation seems to be confined to the superior 
wall or roof. The cilia arc very fine, and usually vibrate 
synchronously, thus presenting so close a resemblance to an 
undulating membrane, that their character can be satisfac* 
torilv determined only when the infusorian is in a dying 
condition. 

Amphileptus monilatus } sp. nov. (PI. I. fig. 9.) 

Body elongate, subfusifonn, about fifteen times as long as 
broad, the dorsal surface flattened, the ventral convex, the 
anterior trunk-like portion forming one fourth of the entire 
length of the body; the posterior attenuate tail-like part 
about one sixth of that length, the trunk bearing a fringe of 
larger cilia on its lower surface, and an even inferior row of 
triehocysts; contractile vesicles small, numerous, in a single 
series along the dorsal border, but not extending into the 
posterior attenuation ; nucleus moniliform, the nodules small, 
ovate; pharnyx conical, finely plicate; anal aperture at the 
base of the caudal prolongation. Length of body -fa inch. 

llab. Still water, with Cm'atophyUum and Utricularia . 

In general appearance this Infusorian closely resembles A. 
gigas, 0. & L., differing chiefly in the shorter trunk, and espe¬ 
cially in the moniliform nucleus, the latter, in A. gigas } being 
bana-like. 

In connexion with A. gigas I have been able to verify the 
statement of Wrzesniowski, that reproduction takes place by 
oblique central fission. The first noticeable change in the 
appearance of the body is the development of an obliquely di¬ 
rected subcentral ridge apparently surrounding the animalcule. 
Tlic division is rapid, the anterior portion of the posterior 
moiety being very obliquely truncate and finally developing 
into the trunk * the posterior surface of the anterior part being 
evenly rounded immediately after fission. The Oral aperture 
and conical pharynx are formed in the posteriorly separating 
moiety before the final division of the two individuals. Con¬ 
jugation has been observed with a form which I have identified 
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doubtfully with A. margaritifer , Ehr., union taking place 
between the parts anterior to the oral aperture, this orifice 
being occasionally included. 

Loxophyllum vorax ) sp. nov. (PL I. fig. 10.) 

Body elongate lanceolate, three times as long as broad, 
longitudinally striate, soft, flexible, and elastic, both extre¬ 
mities rounded and somewhat curved towards the ventral 
border, the posterior widest, the body tapering thence towards 
the frontal region; oral aperture subterminal, enormously ex¬ 
pansile ; dorsal border convex, the ventral usually flattened; 
nucleus single, ovate, subcentral; contractile vesicle single, 
spherical, situated near the ventral border of the posterior 
extremity ; trichocysts numerous, conspicuous, arranged in a 
parallel series perpendicular to the frontal, dorsal, and posterior 
borders; anal aperture not observed. Length of extended 
body inch. 

llab. Standing water, with Sphagnum . 

In a single instance the transparent colourless body was 
wonderfully distorted by the internal pressure of two Rotifers 
which the Infusorian had cngulphcoL The body was here 
scarcely longer than broad, and the surface was most irregu¬ 
larly protruded. As digestion was accomplished the normal 
contour was resumed, and the animal’s sluggish movements 
became more active. When swimming the movements are 
often rotatory on the long axis. 

Goljndium putrinum, sp. nov. (PL I. fig. 11.) 

Body ovate, less than twice as long as broad, longitudi¬ 
nally striate, the anterior extremity obtusely pointed, the 
ventral surface slightly flattened ; vioratile membrane small; 
contractile vesicle single, spherical, laterally located near the 
posterior extremity; nucleus subapherical, subcentrally placed: 
endoplasm granular, usually crowded with small spherical 
food-masses; anal aperture inferiorly postero-terminaL Length 
of body ?hs to ^ inch. 

Hob . A putrid vegetable infusion in creek-water. 

Reproduction is by transverse fission, a second contractile 
vesicle generally appearing previous to the beginning of the 
process. 


Colpidium striatum , sp. nov. (PL 1. fig. 12.) 

Body subreoiform, twice as long as broad, longitudinally 
striate, the anterior" extremity slightly curved towards the 
ventral aspect; vibratile membrane conspicuous; contractile 
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vesicle single, spherical, postero-lateral, often leaving several 
small vacuoles after systole; nucleus single, subcentral, 
Length of body inch. 

Hah . An infusion of decaying aquatic vegetation. 

In form this resembles 0 . cuoullus (Schrank), S. K., being 
somewhat more curved anteriorly. It differs in having but 
one nucleus, and in the postero-lateral position of the pul¬ 
sating vacuole. Keproduction is by transverse fission. 

Diplomastax, gen. nov. 

Animalcules free-swimming ? holotrichous, elongate-ovate, 
subcylindrical, produced posteriorly in a more or less retrac¬ 
tile tail-like prolongation ; oral aperture ventral, enclosing 
two vibratile membranes; contractile vesicle single; tricho- 
cysts absent. 

The proper position of the genus is probably with the Ophryo- 
glenidae oi Kent, although the presence of two vibratile mem¬ 
branes will necessitate a slight change in the diagnosis of the 
family as now formulated. 

Diplomastax frontata , sp. nov. (PL I. figs. 13 and 14.) 

Body elongate-obovate, subcylindrical, transparent, longi¬ 
tudinally striate, and finely reticulated, five times as long as 
broad, the lower or ventral surface convex, the dorsal slightly 
concave, tapering posteriorly to a somewhat retractile tail-like 
prolongation forming about one fifth of the entire body ; an¬ 
terior extremity narrowed, obtusely pointed} oral aperture 
narrow, ovate, obliquely placed on the ventral or convex 
surface at some distance from the anterior extremity, enclosing 
two small vibratile membranes; contractile vesicle single, 
spherical, near the centre of the dorsal or concave border f 
nucleus presumably represented by a large, ovate, subcentral, 
clear space. Length of body inch. 

Hah. Still water, with Myriophyllum, 

The aspect of this interesting Infusorian floating on the 
concave or dorsal surface, with the obliquely placed oral 
aperture thus directed upwards, at once suggests the thought 
of a microscopic shark—the suggestion and the resemblance 
not being far-fetched. It is the appearance, however, that 
brings the shark to mind. 

Reproduction is accomplished by transverse fission, pre¬ 
sumably after conjugation^ which I have observed, union being 
made at the anterior portions of the ventral surfaces. When 
fission is about to take place that port of the body in advance 
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of the oral aperture elongates, an opening, which finally be¬ 
comes the mouth of the anterior moiety, forming at or near 
the frontal border and developing from each side a very con* 
spicuous vibratile membrane, tnc one on the right-hand margin 
usually being the larger. The frontal cilia are then also 
more conspicuous and apparently larger than in the mature 
individual. The dividing portion finally separates, having the 
posterior tail-like prolongation and a terminal oral aperture 
containing the two prominent membranes, leaving the posterior 
or original animalcule apparently unchanged. The separated 
moiety, which at first but remotely resembles the matureanimab 
cule, remains sluggish for some time. The large, projecting, 
flap-like membranes on the frontal border seem to be an in¬ 
cumbrance, and, until the oral aperture assumes its proper 
position and the membranes become enclosed, the Infusorian 
seldom moves unless jostled by some more active inhabitant 
of the live-slide, when it quickly darts forward only to resume 
its quiet waiting. The existence of the two vibratile flaps 
might readily have been overlooked, or the two mistaken for 
a single one, if reproductive fission had not been observed, 
since to separate them, even with a high-power objective, is 
no easy matter. 


IIlHTTOBALANTIUM*, gen. nov. 

Animalcules free-swimming, heterotrichous, ovate, some¬ 
what depressed, persistent in shape, the ventral aspect flat¬ 
tened ; setose hairs abundantly developed on all parts of the 
surface; the oral fossa near the centre of the ventral aspect, 
on the left-hand aide of the median line, ovate, capacious, the 
cilia of the left-hand border long, fine, setose, the frontal wall 
bearing a ciliary tuft, and the right-hand margin supporting 
an undulating membrane, which forms posteriorly a freely 
motile infundibuliform sack continued backward as a narrow 
membranous tubular passage, at the posterior extremity of 
which is the Oral aperture, the oral fossa also enclosing ante¬ 
riorly a secondary vibratile tuft of long cilia; contractile 
vehicle multiple; nucleus ovate, anteriorly situated. 

Inhabiting fresh waters. 

This Infusorian is excluded from the Bursariadee of Stein 
by the presence of the vibratile membrane, to say nothing of 
the remarkable infundibuliform sack with the tubular poste¬ 
rior prolongation and the anterior ciliary tufts. The adoral 
cilia fringing the left-hand border of the oral fossa apparently 
do surround the posterior margin of the peristomial depres- 

• hrrfo*, a membrane; paXdvnov, a little sack 

Ann . Mag. N. Hist. Ser. 5. Vol xvii. 8 
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sioti, but are there met by the cilia of the right-hand margin, 
which do not conspicuously differ from those clothing the 
cuticular surface. From the remaining families of the order 
this Infusorian is excluded by the linear arrangement of cilia 
just referred to ; the formation of a new family group will there¬ 
fore be necessary for its reception, the position of the new 
group in a system of classification being immediately following 
Stein’s Bursariadas and preceding the Spirostomid® of Kent, 
Histiobalantiidj© necessarily being the family title. 

flistiobalanlium sp. nov. 

(PI. I. figs. 15 and 16.) 

Body ovate, one and a half times as long as broad, some¬ 
what depressed, the dorsal surface convex, the ventral slightly 
flattened, both extremities evenly rounded; the left-hand 
body-margin evenly convex, the right-hand border gibbous ; 
cuticular cilia abundant, curved ; numerous long, fine, setose 
hairs projecting from all parts of the surface; oral fossa ovate, 
capacious, situated near the centre of the right-hand side of 
the ventral aspect, its posterior region supporting a conspicuous 
retractile and freely motile infundibuliform membranous sack, 
which is posteriorly prolonged as a narrow, flexible, mem¬ 
branous, and tubular passage leading to the oral aperture, and 
anteriorly continued as a broad undulating membrane attached 
to the right-hand border of the oral fossa, and as an incon¬ 
spicuous membranous velum adherent to the left-hand side of 
the same depression and enclosed within it; adoral cilia on 
the left-liana margin of the oral depression long, fine, setose: 
a broad tuft of long setose cilia springing from the frontal 
border of the oral fossa and directed backward, a second broad 
tuft of vibratile setose cilia anteriorly enclosed within the oral 
cavity, attached to the anterior superior wall, their posterior 
extremities free; oral aperture near the posterior extremity of 
the body, followed by a short somewhat adeurved pharyngeal 
passage ; contractile vesicles small, multiple, scattered; 
nucleus ovate, situated near the anterior border; anal aper¬ 
ture not observed ; endoplasm granular, Colourless, transparent 
Length of body inch. 

Hah, Fresh water, with Ceratophyttum . 

The enclosed adoral sack and its posterior tubular prolon¬ 
gation appear to be adherent to the walls of the oral fossa 
only at the points where the tubular passage surrounds the 
oral aperture, and anteriorly by the membranous continuation 
of the infundibulum. The entire organ, composed of bag4ifee 
velum and tubular adoral passage, is freely motile, being 
vaiiously protruded and retracted and rolled trom side to aide* 



nmv Infusoria from American Fresh Waters . 107 

the thin anterior right-hand membrane being at times thrust 
into the oral fossa or arched above it like a protecting shield. 
The enclosed superior vibratilc tuft of cilia which, so far as I 
have observed, never protrudes beyond the margin of the oral 
fossa, is, when not in motion, usually pressed upward against 
the roof of the cavity, and when the Infusorian is viewed in a 
lateral position, or in vertical optic section, appears like the 
thickened edge of a vibratile membrane; it is only when the 
animalcule is examined by focussing through the thickness of 
the body from the dorsal surface, or when the creature fortu¬ 
nately corues to rest with the ventral aspect towards the ob¬ 
server, that the true character of the organ can be ascertained. 
The cluster widens posteriorly by a separation of its constituent 
cilia, as also docs the lower and more nearly external frontal 
tuft. The latter, however, seldom or never vibrates. Its 
function appears to be to assist in imprisoning the food by 
closing down over the cavity, or by entering the latter in 
compauy with the undulating membrane. 

The setose hairs extending beyond the cuticular cilia are 
about twice their length. They are evidently tactile in i unc¬ 
tion, being used to inform the Infusorian of the approach of 
food or of an enemy to be avoided. If the former, the ani¬ 
malcule immediately and most actively leaps upon it, seizin'* 
and forcing it into the endoplasm so quickly that, although 1 
have repeatedly witnessed tne act, I am ignorant of the pre¬ 
cise method employed in the capture. If an approaching 
free-swimming animalcule ever so slightly touches a setose 
hair on any part of the surface, 1 hstiohalantium at once leaps 
upon it, frequently making a half-revolution on the transverse 
axis, and seldom missing the object wished for. The undu¬ 
lating membrane closes over the oral depression, often forcing 
itself within the cavity; the Infusorian makes a strong con¬ 
tractile, somewhat convulsive effort, at once reminding the 
observer of the similar movement by FlosouUirui ornata when 
food is passing onward towards the mastax, and the captive is 
dashed through the oral aperture into the posterior part of the 
body, whence it is gradually transferred to the anterior and 
dorsal regions for digestion* The whole act is performed with 
remarkable swiftness, the food being accompanied by an 
unusually large babble of water, as if the oral fossa ^ had 
poured its entire liquid contents into the endoplasm. This 
habit probably accounts for the development of the multiple 
contractile vesicles. The peculiar springing movements 
described are, it is supposed, caused by the sudden action of 
the setose hairs so abundant on the body. 

The entire oral apparatus is remarkably complex. I may 
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therefore have misinterpreted some of the appearances. My 
drawings are, I fear, little more than diagrams. 

Rliabdostyla pusilla, sp. nov. (PL I. fig. 17.) 

Body campanulate, tapering posteriorly, less than twice as 
long as broad; cuticular surface transversely striate; peri- 
stomial border revolute, slightly exceeding the body-centre in 
width; pedicle scarcely longer than the body; contracted 
animalcule ovate. Length of body TT Vs inch. 

Hab . Pond water, on Cerutophyttum . 

Thus far but three individuals of this readily recognizable 
form have been met with, all of these being attached near 
together on a fragment of Cerafophyllum . It is the smallest 
member of the genus yet ol>aerved, and could easily be iden¬ 
tified by its diminutive proportions alone. Each of the three 
specimens noted had the pedicle attached as shown in the 
figure, the extremity being adherent to the side of the plant 
opposite to that on which the Infusorian habitually expanded 
itself, the lower portion therefore curving arouna the basis 
of support and apparently acting as a spring whereby the con¬ 
tracted animalcule was suddenly and rapidly thrown to that 
side of the plant to which the pedicle was attached, the body 
of the animalcule then, as well as on its return to the former 
position ? describing a semicircular path through the water. 
That this is, as 1 believe, characteristic of the species can be 
determined only by examining a larger number than has yet 
been obtained. 

Vorticella Lemna>, sp. nov. (PL I. fig. 18.) 

Body conical-campanulate or subpyriform, not changeable 
in shape, less than twice as long as oroad, widest centrally, 
the posterior extremity tapering; cuticular surface finely 
striate transversely ; peristomial border revolute, not everted, 
slightly narrower than the body-centre ; pedicle from two to 
three times as long as the body; pharyngeal passage long; con¬ 
tractile vesicle close to the veetibulum. Length of body 
inch. 

Hab. Pond water, on the rootlets of Lemna . Solitary. 

In form this resembles V. octava , Stokes *, but is readily 
recognized as different by its persistence of shape, by the 
proportionate length of the pedicle, and especially by the 
absence of the peculiar twistea appearance of the sheath. 


T This journal, June 1885, 
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Vagintcola ampulla , 8p. nov. (PI. I. fig. 21.) 

Lorica retort-shaped, erect, about three times as long as 
broad, widest posteriorly, tapering thence to the rounded 
point of attachment, and anteriorly to the curved neck-like 
portion j aperture obliauely directea, the margins very slightly 
everted, the frontal boraer truncate ; enclosed animalcule, when 
fully extended, projecting for about one third of its length 
beyond the lorica. Length of lorica inch. 

jtfaJ. Fresh water; attached to filamentous Algaj. 

The lorica is hyaline when young, becoming deep chestnut- 
brown with age. Very frequently individual loricae were 
observed with varying proportions of the posterior region 
coloured and semiopaque, while the frontal portion remained 
colourless and transparent, others with the entire sheath darkly 
tinged being almost as numerous. This leads me to suggest 
that Vaaintcola vestita (the Ptanicola vestita of De Fromeutel), 
in which the colour is described as being restricted to the pos¬ 
terior pail: of the lorica, may have been diagnosed from an In¬ 
fusorian approaching maturity, and consequently beginning to 
assume its mature coloration. This seems more plausible than 
Saville Kent’s conjecture that the sheaths may have been re- 

E aired, or that the animalcule had occupied an old and deserted 
uica on which it had built a new frontal addition. 

Balanitozoon *, gen. nov. 

Animalcules free-swimming, ovate or subpyriform, persis¬ 
tent in form, not cuirassed, the anterior portion of the cuti- 
cular surface clothed with vibratile cilia, the posterior region 
naked; oral aperture apical, without larger adoral cilia; pha¬ 
rynx apparent; a single postero-terminal seta present; ani¬ 
malcules leaping as well as swimming. 

Inhabiting fresh water. 

The ciliation of the anterior one half or two thirds of the 
cuticuiar surface, the absence of a series of differentiated oral 
cilia, and the reduction in the number of the springing hairs 
to one, and the position of that one on the posterior extremity 
of the body, exclude this remarkable Infusorian from the 
Halteriidee or Claparbde and Lachmanu. Its ordinal position, 
the writer supposes, is among the Peritricha, although there is 
at present no type known in that infusorial order to which it 
bears a resemblance, the extensive ciliation of the anterior 
region and the absence of distinct oral cilia being character¬ 
istic of Balanitozoon alone* Only a slight effort of the imagi- 

* IfaXcmYtyff, shaped like an acorn; 
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nation is needed to further suggest that this form isconnectant 
or transitional between the liolotricha and the Peritrioha, the 
presence of cilia on the posterior body region being alone needed 
to relegate the creature to the former order, and the develop¬ 
ment of distinctly differentiated adoral cilia, in addition to the 
cuticular series now existing, being only necessary to admit 
it as an undoubted member of the Peritriclia. Its peculiar 
springing or leaping movements call to mind the similar 
saltatory efforts of Ilalteria. Occasionally a depression is 
formed around the body at a short distance from the posterior 
extremity, when the little creature not remotely resembles an 
acorn in its cup, an appearance that suggested the generic 
name. 


Bulanitozoon ayile , sp. nov. (PI. I. fig. 19.) 

Body conical or subpyriform, less than twice as long as 
broad, widest and truncate posteriorly, thence tapering to the 
frontal border; the anterior two thirds only of the cuticular 
surface clothed with long adeurved cilia; posterior terminal 
seta subcqual to the body in length, its distal extremity 
usually curved ; oral aperture apical; anal opening not ob¬ 
served ; contractile vesicle single, spherical, situated near one 
side of the posterior border; nucleus stnallj subspherical, 
placed near the centre of one lateral margin ; endoplasm 
colourless, often granular posteriorly, and enclosing coloured 
food particles; movements rotatory on the longitudinal axis, 
with frequent and violent lateral leaps. Length of body 
inch. 

Hah. Standing water, with sphagnum. Reproduction by 
transverse fission. 

The cuticular cilia appear to be disposed in distinct parallel 
circles, not in the spirals so common to the Pentricha. 
Neither is there any sign of the peritrichous arrangement of 
an anterior or adoral ciliary wreath where one arm of the 
spiral descends into an oral fossa, since no fossa exists here, 
the oral aperture being a minute orifice followed by a short 
but distinctly visible pharyngeal passage. The cilia are com¬ 
paratively long and are usually curved towards the frontal 
extremity. 

The movements, in addition to the sudden lateral leaps, 
which are presumably caused by the action of the postero* 
terminal seta, are rapid and erratic. Reproduction is by 
transverse fission, the springing seta being developed fttun 
the posterior portion of the anterior moiety, and projecting 
obliquely from and beyond the deepening constriction for a 
long time before the final separation of the animalcule* 
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Urohptus Sphagniy ep. nov. (PI. I. fig. 20.) 

Body clavate or broadly obovate, depressed, three times as 
long as broad, extonsile posteriorly; widest and rounded ante¬ 
riorly, somewhat curved towards the left-hand side, thence 
tapering to an attenuate, usually pointed, caudal prolongation, 
which, when extended, equals or exceeds in length the 
greatest width of the body; lip crescentic, prominent; ante¬ 
rior border somewhat curved towards the dorsal aspect, thus 
forming a conspicuous transverse groove or depression on the 
frontal region of the dorsum ; peristomiai field broad, extend¬ 
ing through the anterior one third of the ventral surface, its 
posterior termination curved toward the right-hand side, the 
left-hand margin bearing the adoral and a series of fine par- 
oral cilia, the right-hand border finely ciliated and supporting 
an undulating membrane ; frontal styles four or five ; ventral 
setsa in two median lines extending into the caudal prolon¬ 
gation ; marginal setse projecting posteriorly, those on the 
left-hand side originating at the posterior extremity of the 
peristomiai field in close proximity to the ventral seta^, and 
extending obliquely and longitudinally towards the posterior 
portion ot the left-hand border; contractile vesicle single, sphe¬ 
rical,on the left-hand side of the peristome-termination, near the 
body-margin ‘ nucleus double, elongate-ovate, with a laterally- 
attached nucleolus; dorsal hispid setee numerous, fine and 
short; anal aperture on the left-hand border of the dorsal 
surface near the origin of the caudal prolongation. Length 
of body xio inch. 

Hob. {Standing water, with Sphagnum . 

The caudal prolongation is very frequently extended until 
it becomes almost filiform. It is then also often arcuately 
curved. In the numerous specimens examined I have been 
able to determine the existence of but one nucleolus, which is 
attached to the anterior nuclear nodule. Even tne use of 
reagents failed to disclose a second. 

EXPLANATION OF PLATE I. 

Fig. 1. Ileteromita variability X 075. 

Ftp. 2. Pummotias alata. Diagram. 

Ftg. 3. Ciastentmct soa'alis, X 1 22%, 

Fw. 4. (Jyclanura orbieidata, X &‘K). 

Ftg. 5. Chvytopyri* urceoUtta, x 1360. 

Ftps. 0 & 6 a. Chrgsopgxis dispar, X 1350. 

Ftg. 7. Urotricha x 330. 

Ftg, 8. Tillim campyw, x 400. 

Fig. 9. Amphilrptm monilatus, x 100. 

Fig, 10. Lwrophylhtm iwym', X 200. 
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Ho. 11. Cohridium putrinum, X 800. 

Ftg. 12, Cotpidium * triatum, x 450. 

Ftg, 13. Diptomtutaxfrontata. Ventral, X S&66. 

Ftg. 14. Dtplomadax fi'tmtata. Reproductive fission. 
Ftg. 15. Hvstidbalantium agile . Dorsal, X 800. 

Fig. 10, Jlutiobalantium agile. Lateral, X 450. 

Ftg. 17. Jthabdostylu pusilki , X 500, 

F'ig. 18. VortMla Lcmnot, X 360. 

Fig. 10. Italamfozowi agile, X H10, 

F\g. 20. Uroleptus S/thagni, x 135. 

Fig. 21. Vagiuieoki ampulla, x 137. 

Trenton, New Jersey, IT. S. America. 


XII .—Descriptions of Sponges from the Neighbourhood o f Port 

Phillip Headsi South Australia , continued By II. J. 

CARTER, F.R.S. &c. 

[Continued from p. 53.] 

Fain. 2. Suberitida. 

Group 11. SUBERITINA (new group). 

(Proposed instead of the original groups 10, 11, and 12. 
viz. Cavernosa, Comp&cta, Laxa, and the subsequently addeu 
group, viz. Subcompacta, which the group Suoeritiua is in* 
tended to include as subdivisions.) 

Spirastrella, Sdt. (Spongf. Kiiste v. Algier, 1868, 

p. 17, taf. iii. fig. 8). 

General Observations . 

This genus is chiefly characterized by its speculation, con¬ 
sisting of a pin-like skeletal and spimspimlar flesh-spicule, 
the latter, like most flesh-spicules, congregated more or less 
thickly into a layer on the surface; hence Schmidt placed it 
among his “ Corticatse” (!) ? our Pachytragida. But inasmuch 
as there are two kinds, it not species, of this sponge which 
possess the same form of spiculation, it becomes necessary to 
seek in the size of their spicules, their structures, and their 
adult forms respectively for their differences. Thus while 
the spicules in the original species, viz, Spirastrella cunctatrix , 
Sdt., may be set down as longer and thinner, those of the 
other kind or variety, which we shall term Spirastrella cuno 
tatrixy var. robusta. are shorter and stouter (a fact of general 
occurrence too with adult spicules of ail kinds even in the 
same specimen, as 1 have often stated). 
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It is to these two kinds of Spirastrella that I have long 
since alluded as coming both from the south coast of Australia 
and the Mauritius (‘ Annals,’ 1882, vol. ix. p. 351). 

Again, while the adult form of Spirastrella cunctatrix is 
more or less massive, pyramidal, and sessile, and has a 
comparatively open fibro-reticulate structure in the interior 
and a pinkish or lilac, more or less brown colour externally 
in the dried state; that of the variety is compressed, erect, 
flabellate, lobed, and stipitatc, with a comparatively compact 
structure in the interior of a chalky consistence ana an 
“ orange-red colour” when fresh, but in its dried state light 
ochre-yellow throughout. Lastly, the surface of Sptrae - 
trella cunctatrix presents slight scar-like elevations in juxta- 
jx>sition, which, becoming more and more prominent towards 
the lower part, may pass from simple elevations into prolife¬ 
rous growtlis or processes at the base, while the surface of the 
variety is uniformly smooth, especially towards the stem. 

Thus contrasted, so far as my observation extends, let us 
puss to $ brief description of the typical species as well as the 
variety, both of which occur in Mr. Wilson’s collection. 

11. Spirastrella cunctatrix, Sdt. 

Massive, compressed, sessile, elongated, convex or arched 
longitudinally, wider below than above, where it terminates in 
a longitudinal narrow space, bounded throughout by a slight 
elevation of the sides, which thus converts it into a kind 
of trough or gutter. Consistence firm. Colour, when fresh, 
“tawny brown,” now lilac dark-grey or lilac dark-mouse-colour. 
(Surface consisting of a smooth dermis covering the slight 
elevations of the subjacent structure, which are in juxtaposition, 
more or less uniform in size and shape, sear-like, subsiding 
to a common level upwards, increasing in prominence down¬ 
wards. until at the base they pass into enlarged proliferous 
growths. Vents numerous, confined to the longitudinal space 
or trough which forms the summit. Spicules of two forms, 
viz.:—1, skeletal, pin-like, of which the prevailing shape of 
the head is subglobular, varying to simple acuatc (as is usually 
the case with this spicule wherever it occurs), shaft fusiform, 
finely pointed, 200 W 2£-6000ths in.; 2, fiesn-spicule a spini- 
spirular of four bends, varying under 12 by 3-6000ths in., 
including the spines, shaft without the spines about L6000th 
in. in diameter. Structure from without inwards consisting of 
a tough fibrous dermis, which covers a thick compact layer 
plentifully charged with the flesh-spicules of the species, 
passing gradually into a less compact interior mottled grey and 
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yellow, in accordance with the transparency of the spiculo- 
fibrous reticulated skeleton and the sarcode filling its inter¬ 
stices respectively. Size 3 in. high by 9x 3 horizontally. 

Depth 19 fatli. 

Obs . There is another specimen in the collection apparently 
of thesame species, which is simply conical, with a very smooth 
surface throughout. It is 3£ m. high by 2 x 3£ in. in the 
base. 

As an instance of the occurrence among the Subcritina of a 
form almost identical with that first described, although appa¬ 
rently a different but closely allied species, I might cite Sub* 
erites capmsis y Carter, whicn is now, in its dried state, 14 i in. 
long and 5£ in. in diameter at the base. It is the specimen 
to which I have alluded in the 1 Annals ’ for 1882 (vol. ix. 
p. 350) as haying been brought from Port Elizabeth (Cape 
Colony), and now in the British Museum, bearing my running 
no. il 10,” and registered u 71. G. 5. 1.” The pin-like spicule 
is stouter and shorter than that of Spirastrella cunctatrix , and 
the spinispirula only half the size; so that with the^identity 
in form it can hardly be considered more than a variety of the 
latter. 

The structural elevations of the surface in both cases appear 
to me to occur so often in the Suberites under different forms 
as to be of characteristic value, while they are most typically 
developed in Bhaphyrus Griffithsii, Bk. (Cliona celata) f 
where they present themselves in defined polygonal spaces in 
juxtaposition, with a papilliform area in the centre, which led 
Schmidt to call this sponge u Pajrillina suberea” 


12. Spirastrella cunctatrix , var. robusta , Carter. 

Massive, stipitate, or much contracted at the base, .com¬ 
pressed, flabellate, about i in. thick ; proliferously lobed, 
especially on one side; lobes more or less compressed, with 
round, more or less crenulated, border. Consistence firm, 
mealy when dry. Colour when fresh u orange-red,” now 
light ochre-yellow. Surface smooth. Vents small, congre* 
gated about the margin of the lobes. Spicules of two forms, 
viz.:—1, skeletal, pin-like, prevailing shape of head globular, 
but very valuable; shaft fusiform, rather obtusely pointed, 
about 105 by 2£-6000tha in. more or less; 2, flesh-spicule a 
robust spinispirula, the thickest and largest altogether that 
I have seen, consisting of 2j bends varying under 11 by 8- 
GOOOths in., ineluding the spines; shaft without spines, 2- 
GOOOths in. thick ; the former chiefly confined to the interior 
and the latter to the surface, where it forms a thick layer. 



Sponges from South Australia . 115 

as in the typical form. Structure from without inwards, 
consisting of this compact stratum of flesh-spicules, passing 
inwards into a less compact structure composed of sarcode 
and skeletal spicules, the latter forming a spiculo-fibrous 
skeletal reticulation of a grey colour, whose interstices are 
filled up by a yellowish sarcode, and the whole when dry of 
course not only still more compact, but mealy in appearance 
and fracture. Size variable, the largest of several specimens 
7 in. high by 8 x 6 horizontally. 

Depth 20 fatii. 

Qbtt. This presents the same characters in structure, colour, 
and speculation as that on the little crab’s back now in the 
Liverpool Museum, which came from the Mauritius, and to 
which I have already alluded. 

In both these forms there is a great variety in the size 
of the spinispirular flesh-spicule as well as in the form of 
the head and dimensions of the pin-like or skeletal spicule, 
of which only those of the largest have been given, since, 
as may be easily conceived, where the spicules must be 
small before they are great (like everything in nature), and 
are continually and successively being formed, this must be 
the case. 

13. SpirastrMa cunctatrix , var . porcata (dry). 

This specimen appears to have been pyramidal in forjn 
when fresh, with a smooth surface, or only slightly charac¬ 
terized by the suberitic elevations to which I have alluded; 
but now presents a number of thick rugee running from the 
base towards the apex, which appear to have arisen from a 
glue-like nature of the cortical layer, that has thus been 
thrown into folds whilst drying ; but whether this consistence, 
of which the less compact structure of the interior more or less 
partakes, is natural or caused by partial decomposition I am 
unable to state. Certainly specimens of a similar species and 
form have passed through my hands; but then other similar 
species have, when half decomposed, presented a gluey flabby 
nature when wet, and a correspondingly compact gluey cha¬ 
racter when dry, although still retaining part of their original 
structure in a glutinized condition, in every other respect 
this specimen resembles Spiraulrella cunctatrix } and has 
been designated a variety of it under the name “porcata ” on 
account of the ploughed-field like form of the surface. 

This glue-like character of the sarcode often presents itself 
in dried specimens. Is it owing to partial decomposition or 
to a naturally more inspissated condition of the sarcode? 
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General Observations . 

Here it might be again stated that the spiuispirula or flesh* 
spicule in the Suberitina becomes gradually diminished in 
size from Spirastrella cunctatrix downwards, so as to at last 
disappear altogether and leave nothing but the skeletal or pin¬ 
like spicule, as shown in the u List ” to which I have referred 
(‘Annals,’ 1882, vol. ix. p. 347 &c.). Hence there may lie 
Suberitina without the spinispirula or any other form that 
the flcsh-spicule in these sponges may assume, as the following 
will show:— 

14. Suberites Wilxoni, Carter (‘ Annals,’ 1885, 
vol. xv. p. 113). 

In this sponge, so remarkable for its carmine colour, there 
is no flesh-spicule, as may be seen by a reference to the 
description (/. c.). 

15. Suberites Wilsont) var. albidus (dry). 

This is precisely the same as the foregoing in resjicct of 
its pyramidal shape, speculation. and aremferoua composition, 
but the surface is more even, although still retaining traces 
linearly of the suberitic elevation or polygonal division to 
which I have alluded, and, where there has been a vent, 
more or less torn from contraction when drying. It only 
seems to differ from Suberites Wilsoni in the absence of 
colour. The specimen is 6 in. high by 7 x 5 at the base. 
Neither original colour nor depth is given. 


16. Suberites globosa. 

Massive, globular in one specimen, globular-elongate in 
the other ? for there are two sj>ecimens, both stipitate, rising 
from a thick, round, short stem. Consistence firm. Colour in 
the former when fresh “ wax-yellow,” now whitish grey; in the 
latter {t orange-buff,” now much the same. Surface smooth as 
glass from the compactness of the dermis. Vents in plurality 
on the summit of the globular form, reduced to one very large 
one with everted edge in the centre of the elongated one. 
Spicules of one form only, viz. pin-like, comparatively small, 
shaft fusiform, finely pointed, about 75 by f-6000tha in. 
Structure from without inwards, consisting of an extremely 
thin skin in the globular form, but thick (l-24th in.), tough 
and fibrous in the elongated one; internally the same in 
each, viz. very compact, mottled grey ami yellow by the 
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presence of the aarcode in the midst of the spiculo-fibrous 
skeleton. Size of globular form If in. in diameter ; that of 
the elongated one 8 in. high by x 2| horizontally. 

Depth 19 and 18 fath. respectively. 

Obs. Somewhat different as these two forms are they 
nevertheless appear to me to belong to the same species; 
hence they have been described together under the same 
designation. 


17. Suberitesflahellatus . 

Massive, thick, flabellate, stipitate, lobate on the surface; 
stem thick. Consistence soft, resilient. Colour when fresh 
u dull orange-brown,” now dull ochre-yellow. Surface 
smooth, presenting every degree of lobulation from simple 
elevation to proliferous processes. Vents rather large, sur¬ 
rounded by a thin projecting margin, scattered irregularly 
over the surface and on the prominent ends of the proliferous 
growths. Spicules of one form only, viz. pin-like, prevailing 
form of head subglobular, varying to simple acuate; shatt 
fusiform, line-pointed, about 190 by 3-6000tha in. Structure 
internally from without inwards, consisting of a thin dermal 
covering, followed by spiculo-fibrous skeletal reticulation 
imbedded in sarcode, which becomes brown, stiff, and gluey 
when dry. Size in. high by 5£ x 2£ in. horizontally. 

Depth 7 fath. 


18. buberites biceps. 

Massive, stipitate, terminating above irregularly in pointed 
lobes; stem thick. Consistence tirm. Colour when fresh 
(< crimson,” now pinkish grey. Surface smooth, minutely 
reticulated. Vents scattered over the surface, chiefly towards 
the lower part. Spicule of one form only, viz. acerate, 
slightly fusiform, globularly inflated at each extremity (hence 
the designation), 185 by l^-GOOOth in. Structure from with-* 
out inwards, consisting of a thin reticulated dermis followed 
by a subcompact tissue imbedding the spicules of the species 
in a fibro-retieulated skeletal mass traversed by the excretory 
canals which end at the vents mentioned. Size 8 in* high by 
24 horizontally. 

Depth 19 fath. 

• Obs. This form of skeletal spicule is not uncommon in 
combination with flesh-spicules (ameliorates and tricurvateS 
&c.) ; and with sparsely-spirted ends occurs in Suberites Jlstu- 
latus. Carter, from South Australia (* Annals,’ 1880, vol. vi. 
p. 63, pi. v. tig. 22). The pin-like inflation at each end of 
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this spicule shows that the pin-like form alone cannot be 
considered “ monactinellid ” (ono-rayed) any more than the 
simple acerate, which consists of two rays growing in oppo¬ 
site directions from the central cell. u Diactinellid 91 would 
etymologically suit this form best (two-rayed). 

19. JSube rites ins ignis. 

Massive, sessile, depressed, elliptical, slightly convex, trun¬ 
cated below; covered with warty tubercles at one end and 
with large thin-mouthed vents at the other, each in juxta¬ 
position, with a smooth space in the centre between them, 
altogether looking very much like a large sea-slug. Con¬ 
sistence firm, tough. Colour when fresh u dark slate-grey,” 
now much the same, with a tinge of violet-red. Bui face 
smooth, dermis thin. Vents congregated chiefly over one 
end. {Spicules of one form only, viz. pin-like; head varying 
from subglobular to simple acuate, 100 by l £-6000th in. 
more or less. Internal structure cavernous, tissue compact. 
Size 1^ in. high by 4 x horizontally. 

Depth 19 fath. 

Ohs . This is a very remarkable sponge on account of its 
structure, which consists chiefly of enormously dilated 
excretory canals, into which the water &c. entering through 
the pores and their subdermal cavities is received and dis¬ 
charged by the vents ; while the surface of the excretory 
canals as usual presents the characteristic subcircular rugae 
together with the apertures of small canals between them. 
Passing from the surface inwards the dermis rnay bo ob¬ 
served to bo composed of a finely reticulated structure, in 
each interstice of which are several pores whose apertures 
lead into the subjacent subdermal cavities, which together 
form a layer that is continued over the warty tubercles as 
well as over every other part of the surface, forming in 
many parts the outer wall or roof of the great dilated excretory 
canals, which thus receive the contents of the Bubdermal 
cavities through holes corresponding to the pores externally, 
and finally eject them, or such parts as are not necessary for 
the nourishment of the sponge, through the large thin¬ 
mouthed vents at the other end of the specimen, thus affording 
another instance of a direct communication between the pore 
and excretory canal systems. The “ cavernous ” structure 
seems to find an analogue in the similarly-dilated canal-struc¬ 
ture (lacuna?) of Chonarosia reniformis , Nardo, and C. Bam - 
sayi, Von Lendenfeld (Proc. Linn. Soc. N. S. Wales, vol. x. 
pt. 1, p. 147, pi. iii), of which there are two or more speci¬ 
mens m Mr. Wilsoivs collection from u Western Port.” 
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20. Suberites parasitica . 

This consists of a thin layer of small pin-like spicules 
about 40 by l-0000tli in., together with others of ? IIdichon - 
dria panicea about twice the length, parasitically covering a 
fueus (Thamnoclonium fiahotfiforme , Ilarvey, Freemantle. 
See i Annals/ 1878, vol. ii. p. 162 &c., “ rarasites on the 
Spongida ”). 


Group 13, Polymastina (new group). 

21. Polymastia bicolor . 

Massive, flatfish, slightly convex, circular, sessile, bossed 
wilh slightly convex circular knobs of a dark grey-brown 
colour, set as it were in a yellowish flat mass; “ bosses ” 
varying in diameter under J in. Consistence hard, firm. 
Colour when fresh “ dark grey-brown,” now, as just men.- 
tioned, Surface dennally smooth, especially over the dark 
projecting portions or u bosses.” Vents lateral and towards 
the base. Spicules of one form only, but of two sizes, 
according to their position :—1, skeletal, subpin-like, varying 
to simple acuate, 150 by 2£-6000ths in.; 2, the same, but 
much smaller, viz. 10 to 20-6000ths long; the former radia¬ 
ting in bundles from the interior to mingle their points with 
a layer of the latter, which are confined to the surface. Struc¬ 
ture consisting from without inwards of an areniferous dermiil 
layer of a yellow colour, followed by a tough compact basal 
tissue composed of radiating bundles of the large spicule 
traversing a yellow sarcode and extending in a diminishing 
degree, core-like, through the centre of the bosses, where its 
presence at the summit can just be distinguished; bosses 
otherwise composed of the same radiating kind of spicular 
structure, but in a dark grey sarcode, which makes the differ¬ 
ence on the surface that led to the designation “ bicolor” 
Excretory canal-systema traversing the whole in such a pecu¬ 
liar form that it will be desirable to describe this particularly 
in the “Observations.” Size in. high by 3x4J hori¬ 
zontally. 

Depth 7 fath. 

22. Polymastia bicolur, var. ylormrata. 

The same, but with the bosses enlarged and elongated so 
as to obscure the yellow basal structure beneath, and thus 
only present a conglomeration of mamilliform processes. 
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23, Polymastia bicolor } var. crassa . 

The same, with only three or four processes of much 
greater length, one of which is 2 in. long by i in. in diameter 
at the base. 

Qbs. Not being able at first to see any vents about the 
specimens, which, as before stated, present a more or loss 
ureniferous dermal coat of a yellow colour over the basal 
structure, that is between the bosses or mannlliforni appen¬ 
dages, 1 slit oj>en the largest process of no. 23, and found 
that the excretory canal commenced in small branches towards 
the summit, in a spongy tissue which, formed of a labyrinthic 
hypertrophy of the pore and subdermal cavity-structure, filled 
up the end and sides of the mamilliform extension ; and 
tracing these downwards by means of their size and the 
subcircular folds which characterize an excretory canal, they 
were observed to unite into a single trunk, which, when 
pursued through the yellow tissue of the body, was found to 
end in a vent situated laterally towards the base of the speci¬ 
men ; thus affording still another instance of a direct com¬ 
munication between the pore and subdermal cavity and the 
excretory canal-systems at the surface of a sponge. This was 
also found to be the case in the bosses of Polymastia bicolor 
and in the mamilliform processes of no. 22. 

There is a dry specimen of Polymastia bicolor among the 
late Dr. Bowerbank’s specimens from the south coast of 
Australia, now in the British Museum; but it must have 
been much larger when fresh, for it is now 1J in. high by 
X 5£ horizontally. Indeed there are so many specimens of 
this species in Mr. Wilson’s collection that it, like many 
others, must be very abundant about Port Phillip Heads. 
Dr. v. Lendcnfcld states that his Aplysilla violacea covers 

many thousand square metres in Port Phillip ” (Proc. Linn, 
Soc. N. S. Wales, vol. ix, p. 311). 

Here 1 would observe with reference to a former state¬ 
ment as to the “ vents ” of Dtsmacidon Jejffreym , Bk.» 
Oceanapia } Norman, not having been discovered (‘ Aunals,’ 
1882, vol. x. p. 119), that it is just possible that they 
may be found on a level with the surface of the sponge quite 
independently of the long tubular appendages, whicn, being 
in structure very much like the mamilliform processes of 
Polymastia , may in like manner be simply for inhalent 
purposes; except by accident, when the etui of the tube may 
be converted into a vent. 
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24. Polymastia mas satis. 

Massive, irregulaily hemispherical, truncated (?cut off by 
the dredge) at the base; scatteied over with small wart-like 
corneal processes, like rnamilifc m immature, not being more 
than 4 in. long. Consistence compact, firm. Colour when 
fresh “purplish brown,” now light yellow-grey throughout. 
Surface smooth. Vents in plurality, partly at the ends of the 
warty processes and partly on a level with the Surface. Spi¬ 
cules of two torms, viz :—1, skeletal, acuate, very long, 180 
by ^-6000th in.; 2, subpin-hkc, 80 by ^-GOOQtli and under; 
the formci in bundles ladiatmg from the body, and the latter 
confined to the auiface, where they form a layer intermingled 
with the points of the skeletal bundles. Structure compact, 
travel seel by the canals of the excictory systems, which open 
at the vents rnent'onrd. Size of specimen H in. high by 
8 x \ horizontally. 

Depth 19 fath, 

Ohs, The mamillifotm processes m this species differ m 
stiuctuie from those of the foregoing species and its varie¬ 
ties, inasmuch as “the vents” are distinctly in some of 
the mamillifotm processes, which then seem to be entirely 
devoted to them, while in others the same kind of stiuctuie 
prevails a* in Polymastia bicolor &c, 

(rioup 14. T rathyina (new group). 

25. Traikya globosa. 

Globular, stipitate; stem thick, cylindrical. Consistence 
firm, unyielding. Colour when fresh “ bright ochre-yellow,” 
now whitish grey. Surface smooth, but uneven, from the 
dermal layer overlying slight elevations of the subjacent 
structure. Vents scattered round the summit coronally. Spi¬ 
cules of two forms, viz.:—1, skeletal, acerate, exceedingly 
long, fusiform, gradually diminishing on each side to a very 
fine point, 1000 by 9-6000ths in., or about 4 in* long; 2, flesh- 
spicule, bilmmate (fibula), C- and S-sliaped, very minute, viz. 
about 2-0OOOths in. long; the former arranged in bundles 
radiating from a condensed centre to the circumference, the 
latter coufined to the sareode, Structure from without 
inwards consisting of a thick dermis, followed by a radiating 
arrangement of the skeletal spicules in bundles from the con¬ 
densed centre to the circumference, imbedded in sarcodo, 
which is abundantly traversed by excretory canals, especially 
towards the border, Size of head about 2^ in. in diameter; 
stem, which is truncated (? cut off by the dredge), £ in, in 
diameter. 

Depth 19 fath. 

Ann. c6 Mag . JV« Hist . Ser. 5. VoL xvii. 
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Oba, There are four specimens of this sponge, all more or 
less alike, but one is double-headed. At first they look so 
much like specimens of Donatio, that one is inclined to place 
them in the same group; however, the stipitate form (there 
is no stem in Donatio) and the spiculation soon dispels this 
delusion. 


Group 15. Donatjna. 

26. Tethea Clifton i, Bk. 

Tethea Cliftoni, Ilk., Proc. Zool. Soc. 1878, p. 10, pi. iii. fiffs. 14 See. 

Domtia , 6ray, *&. 1867, p. 541. 

This seems to me to be only an enlarged form of our 
Donatia lyncurium , and therefore ought to be considered a 
variety rather than a distinct species. The surface is more 
prominently tuberculated and the root-like appendages larger 
and more prolonged than in the British species; but the 
colour is pink or orange when fresh and the spiculation and 
internal structure are nearly the same. There are several 
specimens in Mr. Wilson’s collections averaging 2 inches in 
diameter, which is twice the size of the British species (see my 
illustrated description of the latter, ‘Annals,’ 1869, vol. iv. 
p. 7, pi. ii. figs. 1-8). In distribution it seems to be “ world¬ 
wide. ’ 

Group 19. C a o N l) r o p 81 n a (new group, provisional). 

27. Chondropsis urenifera . 

More or less globular, sessile. Consistence firm, almost 
unyielding. Colour when fresh u buff or reddish grey,” 
now whitish grey externally. Surface irregular, but amoofn* 
Vents numerous, irregular in size, large, scattered over tjhe 
surface, especially round the summit. Spicules of two forms, 
accompanied by a great quantity of sand :—1, Skeletal, cylin¬ 
drical, with obtuse ends, 70 by $-6000th in. ; 2, acuate, much 
smaller, viz. 50 by jf-OOOOtli in. Sand diffused, not circum¬ 
scribed, that is not in the form of fibre. Structure from without 
inwards consisting of a thin reticulate dermis whose fibre is 
charged with minute acuates mixed with grains of sand, pass¬ 
ing into a ’cartilaginous fibreless tissue partly charged with 
the spicules above mentioned in yellow sarcode, and partly 
with grains of sand throughout , that is presenting no nuclear 
Condensation. When dry the sand appears in aggregations 
distinct from the yellow sarcode, then of a brown colour like 
glue, in which the spicules are chiefly imbedded. 8m of 
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largest specimen (of which these are three) globular, nearly 
3 in. in diameter. 

Depth 20 fath. 

Obs . This specimen is infested with a short oscillatorian 
parasite in great abundance, whose filaments vary in length 
under 25-6000ths in. The species has been provisionally 
inserted here for the reasons mentioned in my observations 
on the u group,” p. 45 antra). 

Group 25. Stellettina. 

28. Stelklta bacillifer a, var. robusta , Carter (* Annals/ 1883, 
* vol. xi. p. 351). 

Massive, globular, sessile, or attached by one part of its 
circumference. Consistence hard. Colour when fresh tc dull 
maroon-red,” now sulphur-yellow, internally. Surface hard, 
minutely granulated. Vents scattered here and there over 
the body, chiefly towards the point of attachment. Spicules 
of four forms, viz.:—1, u the body-spicule,” as usual, a large 
accratc, 245 by 1£-6000th in.: 2 , ic zone-spicule ” or tctrac- 
tincllid, arms simple, expanded laterally and rather recurved, 
head ll-G000ths in. broad, shaft 120 by l|-6000th in.; 

3, flesh-spicule, bacillar, 12 by l-6000tli in., spinecl ail over; 

4, flesh-spicule, stellate, 2 GOOOths in. in diameter. No 
u forks ” or u anchors ” were seen, which may or may not 
be a constant feature. Flesh-spicules confined to the dermal 
layer, which is thin and receives the heads of the zone- 
spicules, together with the outer ends of the body-spicules or 
large aoerates. Structure internally consisting of the body- 
spicule chiefly, imbedded in sulphur-yellow sarcode, which 
still retains its brilliancy, traversed largely by the canals of 
the excretory systems, especially about the centre. Size of 
specimen 1J in. in diameter. 

Depth 19 fath. 

Obs . If not the same this seems to differ so slightly from 
Stelletta bacillifera , var. robusta } Carter (?. c.) f as not to re¬ 
quire a distinct appellation ; but as the latter was described 
in the dried state, m which the colour of the interior when 
ftesh could not be determined, I hav% thought it desirable to 
Ascribe Mr. Wilson’s specimen also, as tli t yellow colour of the 
interior is so bright ana striking. Of course, to become better 
acquainted with the species it will be advisable to read what 
1 have published on the subject where the original has been 
described. 

29. Stcllitta aruginosa. 

Globular, sessile, that iB adhering by one part of the cir- 

9* 
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cumference only to the object on which it may be fixed. 
Consistence hard. Colour verdigris-green or blue throughout. 
Surface smooth. Vents irregularly scattered over the surface. 
Spicules of five forms, together with a large pigmental cell, 
viz. :—1, body-spicule, as usual, a long acerate, 288 by 2£~ 
OOOOths in.; 2, zone-spicules or tctractincllids, arms simple, 
remarkably long, at first projected for a little distance ante¬ 
riorly and laterally, and then horizontally for the rest of the 
course, head lOO-GOOOths in. in diameter, shaft 844 by 
8-6000ths in. ; 8 and 4, anchors and forks, each with short 
thick arms and, as usual, long shafts, the lormer plenti¬ 
ful, the hitter small and scanty ; 5, flesh-spicule 4 *, stellates of 
two sizes, the largest about G- and the smallest 2-6000ths 
in. in diametei, rays spirit'd vciticillntely. Pigmental cell 
globular or slightly elliptical, distinctly nucleated and granu- 
lifcious, granules brown ; cell 4-G000tlis in. in diameter, 
granules strongly marked, 1 3000th in. Structure compact, 
consisting from without inwards of a fibrous dermis in which 
are imbedded the pigmental cells (which, from their compara¬ 
tively large size, aie striking objects), together with the smaller 
stellates, the (niter points of the body-spicules, and the heads 
of the zone-spicules all mixed together. Hize vaiiable, under 
an inch in diameter. 

Depth about 0 fath. 

Ohs . There are upwards of a dozen specimens of tins sponge 
under the size above mentioned down to that of a pea, and all 
attached to different objects, sometimes one or two together or 
following each other, especially on the stalks of Chalina 
pofyehotoma . Like the foregoing, they do not part with their 
colour on being kept in spirit. Direct communication between 
the pore-stiucture and the cavities of the excretory canals is 
presented at their circumference. 

80. Stellelta mamilliformis . 

Globoconical, mamilliform, sessile. Consistence tough, 
dense. Colour whitish, colourless. Surface rough, being 
more or less covered with grains of sand agglutinated to the 
dermis. Vent single, terminal^ large. Spicules of five forms, 
together with a pigmeftt-cell, viz.:—1, body-spicule, as usual, 
a long large acerate, 345-0000th$ in. in length; 2, zone- 
spicule or tetractinellid, arms at first^ simple, then bifurcate, 
the simple or proximal part projected anteriorly and laterally, 
and the forked part horizontally, head 84-6O0Uths in. in 
diameter, shaft 344-GOOOths in. long; 3 and 4, anchors and 
forks present as usual, with long slender shafts and more 
slender arras than those of the foregoing species; 5, flesh- 
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spicules, steU&tes of two sizes as usual, viz. 6- and 4-GOOOths 
in. in diameter respectively. Pigmental cells globular or 
slightly elliptical, distinctly nucleated and granuliferous, 

f ranuics brown, sometimes colourless; cell 4-GOOOths in. in 
iameter, granule l~60Q0th in. Structure compact, consisting 
from without inwards of a thin fibrous dermis charged with 
grains of sand, pigmental cells, and stellates, in which are 
imbedded the distal ends of body-spicules together with the 
tetractinellid heads of the zone-spicules. Size about £ in. in 
diameter. 

Depth not mentioned, being one of a great number of 
small specimens tied up in a cloth. 

Ohs . There are two of these which have grown together, 
indicative of their having belonged to a group, thus growing 
like the yellow variety of Tethya ( StellHta ) dartyloidea , 
Carter, in the sandy estuary of Mahim at Bombay ( ( Annals/ 
186S), vol. iii. p. 15, and 1872, vol. ix. p. 82). 

81. Stellatta geodides . 

Hubglobose, sessile. Consistence hard. Colour when 
fresh “ dark slate/’ the same now. Surface minutely granu¬ 
lated over low mulberry-like elevations. Vents small, nume¬ 
rous, in the grooves between the elevations, Spicules of four 
forms, together with a pigment-cell, viz.:—1, body-spicule, 
as usual a long large acerate, about (500 by 6-6Q00ths in.; 
2, zone-spicule or tetraetinellidj in Which the arms are simple, 
very short and thick comparatively, rather recurved and pro¬ 
jected forwards “ami laterally, head 20-6000ths in. in dia¬ 
meter, shaft 375 by 6-6000ths in. No anchors or forks seen. 
3, flesh-spicules, solid, elliptical, mievospined all over, 2 1 
by f-GOOOth in.; 4, flesh-spicule, stellates varying under 
S-GOOOths in. in diameter. Pigmental cell large, globo- 
elliptical, 10 by 8-6000ths in. in diameter, distinctly nucleated 
ana granuliferous, granules large and brown-coloured. 
Structure from without inwards consisting of a dark cortex 
about ^ in. in thickness, of which the outer half is composed 
of a layer of the flesh-spicules, nos. 3 and 4, imbedding the 
distal ends of body-spicules and the heads of the zone-spicules j 
and the inner halt is composed of the subdermal cavities cir¬ 
cumscribed by tissue charged with the pigmental cell, followed 
by the body-substance, which chiefly consists of the body- 
snicules ana the Barcode scantily charged with stellates and 
plentifully traversed by the canals of the excretory system 
which end in the vents mentioned. Size 2£ in. in diameter** 
Depth 13 fath. 

Ohs. The cortical layer, which in its outer half is chiefly 
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composed of the spiniferous, elliptical, solid bodies, gives this 
sponge very much the character of a Geodia ; hence the desig¬ 
nation. But the alliance is between these fl ish-spieules and the 
bacilliform bodies of Stelletta bacillifera , var. robusta, rather 
than with the siliceous balls of Geodia , as may be seen by 
their structure and development, together with a reference to 
the illustiations of the varieties in form assumed by the 
bacillar flosh-Rpirules given in connexion with my descrip* 
tion of 8. bacillifera , var. robust a (* Annals/ 1883, vol. xi. 
P- & r >t, pi. xiv. fig. 3,</). 

Group 20. Stellettinopsina (new group). 

32. St elk ttin apsis simplex. Carter (* Annals/ 1879, vol. iii. 
p. 349, pi. xxvin. figs. 10-18). 

33. SteUettinopsis tuberdulata . 

Massive, sessile, nodularly tuberculated ; tubercles agglo¬ 
merated into groups. Consistence hard. Colour when fresh 
u dull purple-brown/’ now dark brown. Surface rough, e , 
minutely and uniformly granulated. Vents small, numerous, 
and in the sulci between the agglomerated tubercles. Spicules 
of two forms, viz. ;—1, skeletal, a large, smooth, acerate, 180 
by 3-OOOOths in.: 2, flesh-spicule, a minute stellate about 2- 
OOOOths in. in diameter. Structure from without inwards 
consisting of a thick dark dermal layer charged with sand and 
stellates, traversed by the distal ends of the body-spicules 
which are situated near (he surface, followed by a compact 
. body-substance composed of the large acerate spicule imbedded 
in saicode of a lighter colour than the dermis charged with 
the minute stellate. Size in. high by 4 x 3 horizontally. 

Depth 3 fath. 


34. SteUettinopsis coriacm . 

A large, iiregularly shaped (*. e. amorphous) fragment. 
Massive, enclosing bivalve shells an inch in diameter in its 
tissue; partly covered by a remarkably thick smooth skin. 
Consistence firm. Colour when fresh u dull purple,” now- 
dark pinkish slate, turning to madder-red under the action of 
liq. potassm or nitric acid. Surface characteristically smooth. 
Vents in small groups here and there. Spicules of four forma, 
viz.:—1 and 2, skeletal, large acetates and acuates about the 
same dimensions, viz. 824 by 4£-600Gths in.; 3, small aceratea, 
about 25-6000ths in.; 4, flesh-spicule, the usual small stellate, 
about 2-(5000ths in. in diameter. The skeletal spicules Are 
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chiefly confined to the body and the small spicules to the 
surface. Structure from without inwards consisting of a 
thick, fibrous, tough, and smooth dermal layer, how of a dark 
pinkish slate-colour, as above stated, charged with the small 
or flesh-spicules, and contrasting strongly m colour with the 
body-substance, which is much lighter and composed of the 
body-spicules chiefly. Fragment about 3 in. in diameter. 

Depth 20 fath. 


Group 28. Tethyina. 

35. Ti thy a cranium , var. austral ten si a. 

Massive, elliptical, convex, truncate, sessile (Vcut off at 
the base by the dredge). Consistence tough, firm. Colour 
when fresh u yellow/’ now much the same, but faded. 
Surface finely hispid. Vents small and numerous, here and 
there among the pores of the icticulated dermis. Spicules 
of four forms, viz.:—1, skeletal, the body-spicule, an ex¬ 
tremely long aeerate, fusiform, with elongated and finely 
pointed extremities, 1350 by 9-6000ths in., i. <?. about £ in. by 
about l-GOOth ; 2, zone-spicule or tetraetinellid, arms simple, 
extended fork-like, about 32-6000ths in. long, shaft a little 
less than that of the body-spicule ; 3, a line, minute, fusiform 
aceratc, microspined throughout, about 50-6000ths in. long; 
4, bihamate or fibula, C- or S-shaped, about 4-6000tbs in. 
long. Structure from without inwards consisting of a thin 
fibro-reticulate dermis, charged with the bihamate flesh- 
spicule, in the interstices of which reticulation the pores are 
situated, and through which the distal ends of the body-spicules 
and the trifid ones of the tetractinellids project, which gives 
the surface its fine, delicate, hispid character, followed in¬ 
wardly by a compact structure, composed of bundles of the 
skeletal acevates radiating from the centre towards the circum¬ 
ference, held together by the sarcode, charged with the micro- 
spined accrates and the bihamate flesh-spicules, and traversed 
by the canals of the excretory systems. Size in. high in 
the centre by 2| x 1£ horizontally. 

Depth 20 fath. 

Obs . The presence of the fine microspined aeerate in great 
abundance throughout the body-substance is the chief distin¬ 
guishing character of this variety. I saw no anchors (smaller 
tetractinellids with recurved arms): but as their heads when 
exposed are generally broken off (for they catch in every¬ 
thing that they touch), it does not follow that they do not 
form part of the spiculation, particularly as they are present 
in most of the other species teat have been described. 
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(Mauritius), "which, indeed, Krauss (iSadn 
afr. Moll. p. 59) regards as a synonym of 
his vanahuvt ; but this I doubt. I 
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XIV *—On the Geodepkagous Qoleoptera collected by Mr . George 
Lewie in Ceylon . By H. W. Bates, F.tt.S. 

[Continued from p. 81.J 


Subfamily Ptrrosticuinm. 

Mario Walken . 

Afmo Ba/Am, PuUe>*, Ann. Mua Civ. di Stork Nat. di Genova, iv. 
p. 21(5. 

Kandy. 

Mario trogositoide/t , Walker (Ann. & Mag. Nat. Hist. 1858, 
ii.), according to the type is very similar to M. Walkeri in 
general form, but differs in the front edge of the thorax being 
triangularly excised in the middle, as in M. onentalis , from 
which it diffeis in the fiontal fovea not being dilated behind. 

Moi to cord icoll is. 

Morw cordicoltw, Chfiudoir, Bull. Mosc. 18*0, Eaa. Monogr. ». 1. Morio- 
aides, p, 27. 

Kandy ami Balangoda. 

Diceromerus orientalis. 

Duw oinei'us onentalis, Motachulaky, Etud. Ent. 1850, p. 85 {Stomonaxus 
oricntalis) ; Chaudoir, Ess. Monogr. s. 1. Drimoatomides et loa Cra- 
toceridofl, p. 15. 

Dikoya, common m refuse. 

Abacitas atratus. 

Alwcctus atratus. l)ej. Sp. U<?n. iii. p. 104 ; Chaudoir, Essai Monogr. 
8. 1. < Sen. Aoacetus, p. 8 (Bull. Morc\ 187fj),sszJ)istrtyu6 costatus, 
Nietner, Ann. & Mag. Nat. Hiat. 1858, ii. p. 170. 

Colombo. 

% 

A bacet us (j uadriguttat us. 

Abaoetus quadriyuttatm, Chaudoir, Eaaai Monogr. s. 1. Gen. Abacetu*. 
p. 83 P 

Kandv, sandy river beds. 

Chauaoiris specimens were from Burma. The Ceylonese 
insect does not in all points correspond with his description ; 
but it docs so sufficiently to show that, if it be not the same 
species, it is only a slight modification. 
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Abacetus Itoderes. 

Gracilis, facies Amhomeni , nigro-piceus, supra (enescens; antennis 
articulo primo sanguinoo, pulpis tarrisquc iulvo-tcHtaceits fomo- 
ribus tibiisque obscure rufo-tcstaceis; suleis frontalibus brevibus 
versus oculum eurvatis ibiquo profundioribus; tboraco angusto, 
postice gradatim sinuato-nnguntato, angulis posticis oxstantibuB, 
basi lrovi; elytris profundo usque ad a pi coin stiiatis, striis Icevis- 
simis. # 

Long. 5J millim. 

Colombo. 

Peculiar in this genus for its -^wcAo'/we»?/$-like form, the 
thorax especially being more narrowly cordate than in other 
species, having its greatest width at the anterior third, and 
thence gradually and considerably narrowing to the base, 
before which the sides arc briefly and strongly sinuated, 
causing the hind angles to project, though the base runs 
obliquely up on each side towards the angle. The base of 
the thorax has no trace of punctuation, the dorsal line does 
not deepen near the base, and the space between the straight 
and deep basal sulci and the margin is narrow and triangular. 
The arcuated anterior transverse sulcus is rather strongly 
marked; the lateral margins are explanate-rcflexed. The 
elytral striae have no trace of punctures. 

Abacetus carinifrons. * 

Supra totus lee to seneus, subtus costanco-niger, sulcis fron tali bus roctis 
usque ad oculorutn margincs posticos extensis ot oxtus earina recta 
marginatis; thorace late quadrato-cordato, basi sat constricto, 
angulis posticis rectis, inter sulculos basales gross© punctato; 
el) triB striatis, intorstitiis plania ; antennis pedibusque piceis vel 
rufescentibus, illis articulis 1-2 rufis. 

Long. 5J millim, 

Colombo, in marshes. 

Belongs to Chaudoir’s section iv. 1. b, with the difference 
that the basal joint of the posterior tarsi is faintly sulcate on 
the outer side. The third antennal joint is certainly glabrous 
and not pilose, except the usual two or three bristles at the end.' 

Abacetus antiquus . 

Abacetus antiquus, Dejean, Sp. Gen. iii. p.246 ( Feronia) j Chaudoir, 
Esaai Monogr. Abacetus, p. 37. 

Districts submetallicus , Nfetnar, Ann. & Mag. Nat. Hist. 1858, ii. 

Arguior relinquene, Walker, Ann. Sc Mag, Nat. Hist. 1858, ii. p. 204. 

Colombo. 
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Abacetus anomalus, 

Abacetm a nomalm, Ohaudoir, Essai Monogr. Abacetus, p. 13. 

Colombo. 

A bace t m Nietn er i 

Abacetus Nietncri, Cbaudoir, Essai Memoir. Abacetm, p. 38. 

Dfotrigm <rneus, Nietwr, Ann. & Mag. Nat. Hist. 1858, ii. p. 177 
(notn. prroocc ). * 

Colombo. 

Trigoiwtoma indica. 

Tngmotoma indica, Brullc, Hist. Nat. def* Ins. iv. p. 833 
Colombo. 


La gar us (?) impunctatus. 

Oblonguw, niger, politus, olytria aubviridcbcontilms ; palpia, anlennls 
ct lama pieeo-rufis; oouha cunvoxis: thotaco impunctato, quad¬ 
rate*, lat on bus fore root is, bam utrinque anlco pjohindo abbreviate* 
recto; olytria thoraeo vix Uttioribus, puralklin, sfcriia lmvibus 
unvem profundis ot acute inacuJptis, octavo et nono antic© 
approximate, atriola acutellari nulla, interstitiia eubconvoxis, 
tertio impunctato; metasterno ventrisque basi lateribus punctu- 
latia. 

Long. 10 millim $ . 

Colombo, in marshes. 

In its generic characters this Uarpalus- like Pterostickus- 
form approaches Lagarus and Omaseus , the form of the meta- 
thoracie episterna being nearly the same as in Omaseus niger ; 
but it differs from those and all other genera or subgenera of 
Pterostichimn known to me by a combination of minor 
characters. The mentum is deeply cmarginatod and its central 
tooth is broad and deeply concave without being distinctly bifid * 
the palpi are rather slender, with cylindrical and truncated 
apical joints j the antenme are rather long and filiform, and 
the second joint articulated to the middle apex of the scape * 
the head narrowed behind the prominent eyes, with fine and 
strongly curved frontal furrows; the thorax is quadrate, 
rather broader than long, with a deep sulcus similar to that of 
the Abaceti , but distant trom the base; the elytra are equally 
and strongly striated, without scutellar stride or puncture on 
the third interstice; the prosternum is strongly margined at the 
apex, as in Lagarus ; the ventral segments are without trans¬ 
verse furrows, the posterior tarsi slender and free from sulci. 
Two examples taken by Mr. Lewis, both females; hence the 
form of the dilated anterior tarsi of male is unknown. 
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Subfamily A&cuomrninjb. 

Anchomenus illocatus. 

A. micanti (Nicol.) primo intuitu simtlis, sed pedibus flavis etc. 
valde di fieri. A . alpino (Motscb.) tnagis affinis. Gracilis, pioeo- 
nigor, supra omeseerjs, pedibus rnelleo-flavis, palpis ot articulis 
1-3 antennarum fiavis plus tuinuave fusco-maculatis; thorace 
parvo, subcordato, ante medium subangulatira leviter (lilatato, 
deinde ad basin subreete angustato, angulis anticis roctis, postieis 
rotundatis, murgine laterali anguste explanato-refloxo, versus basin 
altiori, fovoaque utrinque basali lata profunde rugulosa; elytris 
acute punciulato-striatis, interstitiis planis, tertio tripunctato; 
tarsis 4 postieis utrinque aulcatis. 

Long. 5J-7 millim. <3 $? * 

Nil warn Eliya ; slimes of the lake. 

Distinguished from the allied species by the yellow colour 
of the legs; the trochanters, four anterior eoxm, and tips of 
the hindmost coxa? are also yellow. In the Siberian A . 
alpinus , which has similarly punctured stria?, but which is 
larger and moie robust, the tibia? only are tawny testaceous. 
(7. dolens (Sahib.) and C. churillus (Bates) are similar to A . 
illocatm in general form and colour, but have a differently 
shaped, t\ e . more quadrate*, thorax. Argutor degener and 
Anchomenus illocatus , Walker (Ann. & Mag. Nat. ilist. 1858, 
ii. pp. 203, 204), both belong to this species. 

A nchomenus cep Ion icus . 

Anchomenus ceylonicus , Motschulsky, Etud. Eut. 1850, p. #0. 

Dikoya; beaten from old branches. 

Motschulsky’s description is unusually good. It is necessary 
only to add that the species is closely allied to the N. W. 
American A. obsoletu #, Say. 

Colpodes xenos. 

C. mutatvri affinis, at quoad form am C, cardiophoro baud dissimilis; 
elytris siout in hoc convexis, elongato-ovalis, Liceo-niger, nitidus, 
palpis et anteums fulvo-piceis, pedibus paullo obscurioribus; capito 
post oculos gradatim angustato ; thorace elongato-cordato, lateri- 
bus poetice longe sinuatis, angulis postieis rectis (apice obtusis), 
marginibus sat late oxplanttto-reflexis ; elytris convexis, ©longato- 
ovatis, basi anguetis, apice eiugulatim acuminatis, acute et sat 
profunde striatis, interstitiis pi an is tertio tripunctato. 

Long. 9 millim. 

Bogawantalawa, April 1st. 

Belongs to Division 1. of Chaudoir’s monograph, 1878* 
The fourth tarsal joint in all the feet is bilobed, with the exte- 
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rior lobe in the four hinder feet the longer; the middle tarsi 
are grooved on each side, the hind tarsi on the outer side only ; 
beneath, all four have a scanty, stiff, and short pubescence. 
The thorax is relatively long and very similar in outline to 
that of the Ncw-Zealund 0. card top horus, but the lateral 
margins are more reflexed, especially near the hind angles, 
than they are in that species, and tho Surface is smooth and 
glossy. The lateral margins of the elongate-oval convex 
elytra are also, especially in the middle, exnlanate-reflexed, the 
junction at the shoulder with the strongly curved and short 
basal margin forms an acute angle; the apex of the elytra 
is very obliquely sinuate truncate, and each elytron tapers to 
a short point near the suture ; all the stria* are equally strongly 
impressed. 

One example only. 

Colpodcs amcenusy Chaudoir. 

Colpodex ama'iim, rbaudoir, Aim. Sue. Ent. Er. 1859, p. 320,»C. 
splmdenHy Morawitz, Bull. Ac. Petrop. v. 1803, p. 324. 

Dikoya. 

This fine species has a wide distribution. 1 have examined 
examples from N.W. India, Java, and Japan. 

( ofpodes lampriodes. 

C. rujidpiti (Muclony) eiinilis, sed diffbrt pedibus rufoteetaceis, 
immaculatis, eljtrisque inargmo apicali oblique Oexuoso, apud 
suturam solum Mpinoso. 

Long. 8 millim. 

Hadley and Dikoya ; under garden refuse. 

Judging from the few words of description this appears 
to be the species erroneously referred by Chaudoir to the 
Evplynes DoJmii of Nietner, which is similar in shape and 
eolouis, but generically different in the fourth tarsal joints 
having two long equal lobes, and is unmistakably described by 
Nietner. Chaudoir had examined a u type provenant ae 
Nietnerit appears therefore that the original dcscriber of 
the sjiecies confounded the similarly coloured Colpodes with 
his Euplynes . * Chaudoir himself had apparently never seen a 
Euplynesy as he referred Schmidt-Cbbe!’* Euplynes cyanu 
pmnw in both his monographs (1859 and 18T9) to Colpodes 
rvfcep*) Macl. With regard to Macleay’s species, I think 
that Chaudoir also made a mistake, but this arose from Mac- 
leay's unsatisfactory description. C. nificepa appears to be 
peculiar to Java and Sumatra*, and to differ from the nume- 
* An example taken by l)r. Beccari on Mount Singalang was kindly 
communicated to mo by f)r. Gestro of the Museo Oivico of Genoa, toge¬ 
ther with a specimen of V. tmuraydinipennw (Chaud.) from the same 
locality 
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rous allied species in the elytra being transversely truncated 
near the suture and being there bispinose, L e . there is a short 
spine at the sutural and at the external end of the truncature. 
In G . lampriodes there is no sutural truncature, the apical 
margin being oblique and slightly flexuous from the sutural 
spine. 

The basal margin of the elytra in G . lampriodes is red, the 
deflexed lateral margin purplish black ; the surface of the 
elytra in all the numerous examples is of a beautiful dark blue, 
the rest of the insect immaculate testaceous red. 

Lebia bipars y Walker (Aim. & Mug. Nat. Hist. 1858, 
ii. p. 203), is a Golpodes very similar in form to the pre¬ 
sent ; the black elytra, as described by the author, appear to 
be the result of discoloration, although the surface in tne type 
specimen is glossy and appears clean. Walker’s specific 
name, 1 think, should not in any case be adopted, as it is 
impossible to identity the species from his erroneous description. 

Golpodes returns, 

Piceo-nigor ; ontennis, palpis, thoracis margin© pedibusque dilution- 
bus ; capita mox pone oculos magnos angustato ; thorace relative 
parvo, quadrato, antic© leviter rotundato-diiatato, postioe paullo 
Binuato-angustato, angulis posticis rectis, margine lateral! expla- 
nato-refliexo ; elytris sat late obi origin, apico oblique sinuatis iner- 
mibuB, dorso utrinquo ant© medium depress© punctidato-striato, 
interstitiis planis, tertio tripunctato. 

Long. 8-11 lin. 

Kandy. 

Belongs to the group of Chaudoir’s Division III. in which 
the four hinder tarsi are bisulcate with the space between the 
sulci carinate, the fourth joint unilobular, and the sutural apex 
of the elytra unarmed. The two anterior tarsi have only a 
very faint trace of sulci; the four hinder tarsi are slender. 

Golpodes repletus. 

C. lawpros proximo affinis, differ! thorace multo latiore. llufo- 
testaceuB; capite thorucisque disco cawtanco-nigrie ; elytris (mar¬ 
ine excepto) olivaoeo-ieneis; capite parvo, ovato, post oculos 
angustato; thorace transvcrBo, lateribus arouatis ©t late expla- 
nafco-reflexis, angulis postiois obtusis, eubrotundatis, basi utrinquo 
profunde concavo, laovi; olytris apice ad suturam iuermibws, 
extus sinuatis, dorso subpunctulaio-striatis, interstitiis subplanis, 
tertio tripunctato. 

Long. 8 millim. 

Bogawantalawa. 

Closely allied to the Japanese <7. tampros , from which it 
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differs in the much broader thorax with sides more regularly 
arcuated, so that it is not narrower behind than in front, and 
by the duller and less golden-bronze colour of the elytra. All 
six tarsi have a fine sulcus on each side, and the fourth joint 
of the posterior pair is lobed on its outer side. The first 
clytral puncture is near the third stria, the second and third 
near the second stria. 


Colpodes iieratus . 

C\ speculator / (JTarold) afRnis, differl tantum thorace angusto mar- 
gme angustius oxplanato-reflexo et unto angulos posticos (valde 
obtusos) siuuato. Gracilis, rufo-tostaceus, abdomine pioeo, capite 
thohicisque disco nigris, nitidis; clytris olivaceo-ameis, margin© 
testacen ; capite parvo mox post oculos citius angustato, ooulis 
promihulis ; thorace august e ovato vel loviter cordato ; elytris 
angusto oblongis, postice paullo latioribus, apice inermibus leviter 
sinuutiS' subpuuct uluto-striatis. 

Long. (>-8 millim. 

Dikoya and Nuwara Eliya, in wet places. 

Belongs with G y , speculator (liar.), ?uponicus (Motsch.), and 
aurelius (Bates) to a group of Chauaoir’s Division III., dis¬ 
tinguished by the hindmost taisi having no groove on the 
inner side and their fourth joint being simply emarginated, 
not unilobular. In their colours they all resemble 0. lampros } 
C . modest for , C . sylphis , and others, in which the same tarsi 
have a fine groove on each side (not visible viewed from 
above) and a unilobular fourth joint. 

Subfamily Pekiqoninjs. 

Perigona nigrifrons . 

Nestra nigrifrom , Motschulaky, Etud. Eut. 1859, p. 98. 
Bogawantalawa. 

Perigona ruficollis . 

Perigona ruficollis , Motschulaky, Bull. Mosc. 1851, iv. p. 500 ( Nestra 
rttficollk) ; Putzeye, Ann. Mus. Civ. Genova, iv. p. 2$2, 

Kandy. 

The three dorsal setiferous punctures of the elytra in the 
examples which I refer to P. ruficollis } and which agree pre¬ 
cisely in the described colours, are very conspicuous, and the 
third placed close to the apex. It vanes in length from 3 to 
miilim. 

Perigona sinuaticollis . 

P. ruficolli similis, sed differt thoracis lateribus postice valdo siuuatis, 
angulis posticis rectisj rufo-testacea, capite nigro, elytris plaga 
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utrinque disooidali fusca (haud nigra) indistmcte delimitate, 
vitta testacea, eufcurali, post medium diiatata, versus suturam late 
striatis, striis punctulntis sed paullo et vago imprests, punotis 
3 dorsalibuft sctiferia vix porspicuis, tortio ‘sat lon^e ab apioo 
(seil baud valdo distanti sioufc in P . nu/rif route) apud mterstitium 
tertium, secundo vero in stria secunda. 

Long. millim. 

Dikoya. 

Very similar to P.ruficollis in its general form, red-testaceous 
colour, and black head, but decidedly distinct in the longer 
and posteriorly sinuated thorax, in the lighter brown and less 
definite cential portion of the elytra, and other characters. 

Peri</ona fimi col a, 

7)'echuaJlmicoJa f Wollaston, Ins. M.-uWons p. 08: id. (\>b TTo^porid. 
p. 27 ( Trerhir/nt *). 

Colombo. 

According to three specimens 1 have examined of this species, 
taken at the Oape-Vcrd Islands and named by Wollaston, 
the apex of the elytra is broadly black, the elytra have a silky 
Hubopalcscent gloss^ three (and not two as stated by Wollas¬ 
ton’s original description) conspicuous dorsal setiferous punc¬ 
tures, the third very distant from the apex, and a faint dusky 
cloud or large oblong spot common to both elytra extending 
from the base to three fourths of their length. Mr. Lewis’s 
specimens agree exactly in all those points and in struc¬ 
tural characters with Wollaston’s insect. The species seems 
to me also scarcely different from the North-Amcrican 
P. niyricepst , l)ej. I should include, also Bpathinus nigricep 9 f 
Nietn., which is a Prrigona or very nearly allied to it, if the 
author had not stated that the labrum is deeply emarginated, 
which it is not in P. jimicola* 

Per iff on a Beccarii . 

Pwigona Beccarii , Putney a, Ann. Mur. Oiv. Genova, vii. p. 782 ? 
Dikoya; abundant in refuse. 

The insect referred to this species differs from P. jimicola 
only in colours, the large dorsal spot being darker and better de¬ 
fined against the lighter testaceous ground-colour of the elytra, 
which forms a submarginal vitta on each side, curving to the 
suture behind, between the dorsal Rpot and the black apex. 
This agrees with Putzeys’ description of the Bornean P. itec- 
cariL On comparing a large number of examples I find, 
however, that the elytra of Jr. Beccarii are always smoother 
and glossier, the striae still more feebly impressed or entirely 
invisible ; the thorax, too, has rather straighter sides and more 
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distinct*though obtuse hind angles, in some examples preceded 
by a slight sinuosity. In P.Jimicola the sides fall ooliquely 
to the obtuse hind angle. 

Putscys’ description of the basal fold of the elytra is 
quite applicable to the Ceylonese specimens ; but many of the 
other details given by him seem to me fanciful or inaccurate— 
that is, supposing the species are really the same. The fol¬ 
lowing is evidently a colour variety :— 

Var. Perigona suffu&a. 

Caput nigrum, thorax eastaneo-rums; elytra toto eastaneo-fusca 

(apioe nigra), vitta utrinque submarginali a basi usque prop© 

apicern ibique infcus curvata, pallido testacea. 

The diffeience from the type form consists in the darker 
thorax and the extension ot the large common spot of the 
elytra to the apex. It approaches very near P tachyoides } 
Bates, which is, however, sufficiently distinct in the more 
tawny hue of the light parts and the more convex elytra.^ 

Subfamily Bemmvwsjv. 

Taehyta umbrosa . 

Tachyta umbrosa, Motaclmlsln, Etud. Eut. 1802, p. ft2,=sArupalpt(s 
txiremns, Walker, Ami. k Mag. Nat. Hist. 1858, n. p. 204 P 

Dikoya. 

Very similar to the widely distributed T. nana, from wtiich 
it differs only in the more strongly marked and punctulated 
elytral stria*, the posterior dorsal setiferous puncture situated 
in the fourth (instead of the third) stria, and in the lighter 
tawny testaceous antenna'. Several specimens agreeing with 
one from Kiu-Kiang on the Yang-tsze. It is probably the 
Acupalpus extremum. Walker, but only a fragment of Walker’s 
type in the British Museum remains for comparison. 

§1. Tachyh irroprie dictu*. 

Tachys tropicus . 

Bembidium tropicum, Nietner, Ann. & Mag. Nat. Hist. 1858, ii. p. 421. 
Dikoya. 

Tachys triangularis . 

Bembidium triangular*, Nietner, Ann. & Mag. Nat. Hist. 1858, ii. p. 422. 

Dikoya and Colombo. 

Tachys subvittatus . 

T. tropko et T. triangulari affinie, sod differt atriis prop© suturam 

utnnque 4 raulto minus impressis, magis abbreviate et inoonspicue 
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punctulatifi, punctoque dorsali antcriori extus ultra striam quar- 
tarn sito; major, rufo-testaeeua, elytria dorso depresso plaga elon* 
gato-ovata, suturali (a him usque ultra medium) murgineque 
* latorali fleneo-tuacis sericeia suffusis; thorace angulis postiois valde 
exstantibus, sulco basali laevi aed margine basali lougitudiualiter 
striguloso. 

Long. 3} millim. 

JDikoya. 

Very much larger than T. triangularis and differently 
coloured. Approaches much nearer T\ tropicus , from which 
it differs chiefly in the feebler stria) and the situation of the 
anterior setiferous puncture, which is quite outside the fourth 
stria, on the smooth part of the elytron, and not tn the fourth 
interstice as expressly stated by Nietner of T. tropicus, 
and as shown in the Ceylonese specimens referred to that 
species. 


Tachys spilotus, 

T, bistriato affinis, sed inulto major elytrisquo flavo-guttatis etc. 
Elongate-obiongo-ovatus, subdepressus, castaneo-niger subopales- 
eenti nitens ; ntttonnis fuscis, artieulis 1-3, palpis, pedibus elytris- 
que utrinquo guttis paruin dist metis duabus (prima subhumarali, 
socunda trunsversa ante npicem) fiavo-testaceis ; suleis frontalibus 
brevibus, latis ; thorace transversim (juadrato, poHtiec medio- 
criter angustato, auguliB posticis rectis, margine basali, pedunculo 
et" scutello testaceis ; elytris utrinque striis 3 baud acute inoisis, 
puncto dorsali in stria tertia sito. 

Long. 2# millim. * 

Colombo. 

Closely allied to the European T. bistriatus , but much 
larger, and the elytra more glossy and with slight opalescent 
reflections; the thorax is much broader and is differently 
formed near the hind angles, these being rectangular or even 
acute, and the hind margin from the angle to the slight median 
lobe being much leas oblique. The single dorsal puncture is 
in the middle of the elytra; the second puncture, as in all the 
species of this section, lies within the* apex of the recurrent 
stride. 


Tachys atomarius , 

Tacky s atomarius. 'Wollaston, Col. Hesperidum, p. 28 f *aIWyderis 
tenella, Motsch, Etud. Eat. 1862, p. 35 P 

Bogawantalawa. 

One example, exactly agreeing with a specimen named by 
Wollaston from the Cape-Verd Islands. The recurved Striofe 
is wanting, or, what seems more likely, removed nearer to the 
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lateral apical margin ; the usual setiferous puncture exists, 
however, near its normal position in the typical group of the 
genus, i. e. where the curved apex of the recurved stride 
should be. 

Tachyta microicopira, Bates, from Japan, agree* in all 
essential points of structure with T. atomarius , and is scarcely 
more than a geographical variety of the same. T. livida , 
Bates, an Australian species, is a more distinct species of 
the same group. 

$ 2. Kubgeu. Barytacjiys (Ohaudoir). 

Tachys biocuhitMH. 

Tachya butmhUm } Putzeys, Ann. Mils. Civ. (Ihiiova, 1875, p. 743. 

Abululant everyw 1 \ ere. 

Tachys e(icicles. 

Gracilo ovatUH, convexns, aenosconti-mger; elytris utrinque maculis 
rotundatia duahus rufia, altera subhuraerali (iutordum indiatincta 
vol obsoletu), all ora subapioali ; antennis gracilliuiis, palpia pedi- 
buaquc tostaceo-flavis ; fronto sulco utrinque angulato profundo 
et extua proj>e oeulum fovoolu rotundata ; tborace relative parvo, 
ant ice rotundato, prope basin constrieto angulisque aoutis ; elytria 
atriis utriuque propo suturam aeutis impunctatisque. 

Long. 3 millim. 

Dikoya, abundant. 

Differs from T. Inoculatus and allies by the relatively small 
and narrow thorax, the basal furrow of which is crenulated and 
interrupted in the middle, as in the allied species. In all the 
numerous examples the antennas and palpi as well as the 
legs are of a clear honey-yellow colour. The antennas are 
long and slender and the joints two to five are nearly equal 
in length. There is no trace of a third clytral stria, and the 
two diseoidal punctures are very conspicuous, 

Toch ys peryphinus . 

Paullo magis oblongus et minus convoxus, anioscenti-niger; elytris 
utrinque maculis duabus (vix distinctis et iutordum obsoletia), 
altera subhumorali alteraque subapioali, rufis; antennis palpis- 
que articulo ponultimo nigro-fuscis, illis articulis J -3, his basi 
pedibnsquo melled-flavis ; fronte utrinque eulcie brovibus duobus ; 
thoraco sat lato rotundato-oordato, basi sinuato-ungustato, angulis 
postiois aeutis ; elytris utrinque striis 1-2 profunde insculptis ct 
punctulatis, striisque tertia et quarta certo situ conspiouis, punotis 
duobus dorsulibus in stria tertia sitis. 

Long. 3 millim. 

Kitugalle, on the river-side. 

In form of body similar to T. Lucasi (Dural), but the 
Ann . (b Mag . N . Hist. Ser, 6. VoL xvii. 11 
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thorax is a little longer and less transverse than in that 
species, and the third stria is not so sharply incised. The 
general colour is pitchy black or dark castancous with a strong 
brassy tinge. Tne basal sulcus of the thorax is faintly crenu- 
lated as in the allied East-Asiatic species, and interrupted in 
the middle, where the deeply impressed termination of the 
dorsal line forms a distinct fovea. The red spots of the 
elytra arc not sharply defined on their borders and cannot be 
called u round they are sometimes very small or disappear 
altogether. 

Tachys ornatus . 

Bembidium ornatum, Nietner, Arm. & Mag, Nat. Ilist. 1868, ii. p. 420. 
Kandy. 

Specimens taken by Mr. Lewis agree with Nietner’s de¬ 
scription, except that the yellow clytral snots arc not u orbi¬ 
cular,” but (especially the posterior one) transverse. The 
forehead has two short parallel furrows on each side, and the 
elytra have no trace of stria? between the second (from the 
suture) and the eighth. 

Put Keys’s redescription (Ann. Mns. Civ. Genova, 1875, 
p. 21), in which he says u anlennarum baai testaceis,” cannot 
apply to Nietner’s B . ornatum } which has uniformly pale an¬ 
tennae and palpi. 

T, pcecilopteruM (Bates), from Fu-chau, is closely allied to 
T. ornatus and T, scydnmnoides , but it is rather larger and 
sufficiently distinct from both in the form of the thorax. 

Tachys scydmcen aides, 

Bembidium sq/dmtmoides, Nietner, Ann. & Mag. Nat. Hist. 1858. ii. 
p. 427. P 

Colombo. 

The sides of the thorax are sinuate-angustate from the 
middle to the basal angles (making the base a fortius quo- 
drato,” as Nietner expresses it^), the frontal furrows are broad 
and deep, and the antennal joints from the fourth more or 
less dusky. 

The size is, as in T, ornatus , 2 millim. 

Tachys infans. 

Parvus, oblongo-ovatus, mediocriter convexus, pallid© testaceus; 
elytris medio vitta lata pallid© fusceecenfci ; front© utrinqu© sutao 
brevi unico.; thoraco transverse, antic© late rotundato, versus basin 
valde angustato, angulis posticis acutis; elyt-rie utrinque strii# 
punctulatis tribus, punctis 2 dorsolibua in stria tertia sitis. 

Long. 2 millim. 

Kandy. 
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Differs from other small pallid Tachydes in its more oblong 
and less convex form of body and the smaller thorax strongly 
narrowed towards the base. The elytra are flattened on the 
dorsal surface and the three punctured striae on each side of 
fhe suture are somewhat sharply impressed with a very faint 
and short rudiment of a fourth stria. There are two strongly 
impressed marginal striaj on each side. 

Tacky h amplians . 

T, glohulo (Dej.) proximo afllnis et simtllimus ; ditfert solum colore 
pallido fcostaceo atriisque paullodistinctiua punctulatis vel crenatis. 
Brevis, oouvexus, flavo-testaceus, an tennis (arfcioulis 1-2 exceptis) 
fusoosoentibus; thorace valde transverso, lateribus versus basin 
sinu&tu, angulis posticis subaoutis ; elyfcria stria suturali integra 
striisque 2*4 valde abbreviates, parum inoiBU, crenulatis, stria 
marginali unica, puncfco dorsali auteriore deftciente. 

Long. 2 millim. 

Kandy. 

The elytra appear a little longer and more pointed at apex 
than in T. globulus . To this small group of Tachy *, distin¬ 
guished by the disappearance of the submarginal stria (the 
eighth), of which a few lar^e punctures at the base and apex 
only remain, belongs also 1\ perlutus (Bates). 

Tacliys emarginatus . 

Bemlndmm emarginatum, Nietner, Ann. & Mag. Nat, Hist. 1858, ii. 

p. 425, 

Colombo, 

Putzeys’a description (Ann. Mus.Civ. Genova, 1875, p. 739) 
does not agree with Niotner’a. nor with the numerous speci¬ 
mens taken by Mr. Lewis, as lie gives the size as 1-J- millim. 
and states that the elytra have tour red spots. The size is 
2 millim, or a little longer (1 line, Nietner), and the elytra 
have only two subapical spots. The colour varies from pale 
testaceous, through castarieous, to bright pitchy black with an 
asnoous tinge. 

The species occurs in China (at Fu-chau and on the 
lower Yang-tsze Kiang) as a pale variety, exactly similar to 
the pale Ceylonefce form, except that the lighter subapical 
spots are not quite so well defined; this is the insect alluded 
to as T. 8cydmeno‘ide8 , Nietn., in Good. Col. Japan, Trans. 
Ent. Soc. 1873, p. 299. 

Tachy* Klugiu 

Bembidium Kktgii, Nietner, Ann. & Mag. Nat. Hut. 1858, li. p. 429. 
Colombo. 


11* 
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Tachya orient alia. 

Bembidium orientate, Niotner, Atm. & Mug. Nat, Hist. 1858, ii. p. 425. 
Colombo. 


Tetchy ft n otaph o ides . 

Elongato-oblongo-ovatus, subdeprossus, castaneo-fasous vol rufus, 
anneficena; elytria utrinquo maculis dunbus tranaversia, j>edibus 
antennarurriquo nrticulo primo (caoteris nigro-fuscia) fhivo-testa- 
ceis ; fronte utrinquo binfcriato; thorace quadrato, ante medium 
vix rotundato, postice parum anguatato, angulis posticis rectis yel 
subacutis, margineque basali fore recto medio sinuate ; elytria 
9-striatis, septima fore obliterate socunda ad sextam apice abbre- 
viatis, octavact norm parallels approximate ; punctis 2 dorsalibus 
apud intorstitinm teitium sitis. 

Long. 2^ millim. 

Kitugalle, on the river-side. 

Unlike any other species known to me. The elytral strim 
are finely and sharply incised, the sixth being rather less 
deep and the seventh faint but distinct, the eighth runs 
throughout parallel to the ninth or marginal. The recurved 
striole is very deeply impressed, long and regularly curved. 
In these respects it differs from T. orientals and Klugii } in 
which the eighth stria is much curved and recedes from the 
ninth in its middle course and the recurved striole is very short. 

Bembidium europs . 

B . niJotico proximo affinis, difFert solum tegumonto subtiliesima 
alutaceo, subopaco, striisque frontalibuB parum impressis, in¬ 
terrupts. 

Long. 3$ millim. 

Kandy. 

From B . niloticum 9 which has a wide range from Egypt 
to China and New Caledonia, and presents only trilling local 
modifications, the single example taken by Mr. Lewis differs 
in its finely shagreencu surface, similar to that of many species 
of Bracteon . To this are added the much fainter frontal 
furrows, which, instead of being deep sulci, running (and 
diverging) from the epistome to the hind margin of the eyes, 
are faint and interrupted, and the space between them shows 
no convexity. The general colour is lighter brassy, and the 
testaceous spot at the apex of the elytra, instead of forming a 
large lunule on each side, is broken up into tesselated spots, 

[To be continued.] 
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XV. —Note on Delias belladonna of Fabrtcius. 

By H. J. Elwes. 

In the 1 Annals ’ for January 1885 Mr. Butler has written 
on this species and describea two new forms allied to it: 
but as his conclusions are, to my mind, quite erroneous, I 
should like to make some remarks upon them. 

In the above instance it seems that Mr. Butler, having 
found, in a collection made by Mr. llorne in the North-west 
Provinces of India, a specimen of a Delias which in some 
points resembles Donovan’s figure of />. belladonna , assumes 
that this form represents the type. He then goes on to say— 
u I think therefore that we may conclude that Delias bella¬ 
donna is a species confined to the North-west Provinces, that 
D HorsfeUtii is confined to Nepal, and that other forms allied 
to these may yet be expected to turn up.” lie then describes 
two forms which immediately did turn up as u sp. novae,” one 
from Barrack pore and the other from Darjiling. He concludes 
by saying that u females in this group appear to be very rare; 
of the four species here mentioned we only have male ex¬ 
amples in the British Museum.” 

On reading this note I referred first of all to the British 
Museum collection and then to my own, hoping to get a 
better knowledge of this species ; and 1 found that, as regards 
the two supposed new species, there is no good evidence as to 
their distinctness or habitat, but, further, that Donovan’s 
figure does not represent exactly any Indian form of the 
species, that D. Morsjieldii is not confined to Nepal, and that 
Hewitson’s collection does contain a female of one of the 
forms. 

First as to the type of belladonna. It is clear that when 
a species varies extremely and the local varieties are not con¬ 
stant it is difficult, if not impossible, to fix the exact type of 
an old description of Fabricius, this difficulty being increased 
when we do not know whence the described insect came. 

As, however, all the forms of this species are, so far as we 
know, confined in India to the Himalayas, and no collections 
from the Himalayas are known to have reached Europe in 
Fabricius’s time, whereas many Chinese insects had been 
brought to Europe, it would be reasonable to suppose that if 
a form of belladonna occurs in China, and resembles Donovan’s 
plate (which, however, in some respects is evidently inaccu¬ 
rate), the Chinese form would be most probably typical. 
When, therefore, 1 found in Dr. Staudinger’s collection a 
specimen from China which did fairly agree with this plate, I 
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thought it was, to say the least of it, premature to conclude that 
the species was confined to the North-west Provinces, by which, 
in this ease, I suppose Mr. Butler means the Himalayan pro¬ 
vinces of Kumaon and Gurwhal. And I should here say that 
the form which he described as D. ithiehi from Penang is only 
known from the Himalayas, and that if D . Ilearseyi occurs at 
Barrackpore it was probably brought there from some Hima¬ 
layan station, for there is no evidence that any form of this 
species occurs anywhere in the plains of Bengal or the North¬ 
west Provinces. 

As my own collection is richer in this group than those 
under Mr. Butler’s charge, I will here give the facts, so far 
as I can at present judge of them, supplementing them by a 
letter which I received from Mr. De Nic^ville, of* Calcutta, in 
answer to my inquiries on the subject. 

1 possess the following specimens, which appear to me to 
represent three distinct but closely allied and variable forms ; 
but these may possibly be shown by increased material from 
Nepal and Western China to be undefinable, though typical 
specimens of the three races can be recognized. 

Delias belladonna . 

Delia$ beUadottna, Fab. Ent. Syat. iii. p. 180 (1703) ; Don. Nat. Rep. L 
t. xxxv. (1823). 

I have one male, taken by Abb£ David at Moupin or in 
some neighbouring locality in Western Szechuen, and one 
male from T*ekon,in East Tibet, received from M. OberthUr. 
The latter gentleman informs me that he has one male and 
one female from Moupin, two males from Tsekon, seven males 
from Attentse (E. Tibet), and one male and one female from 
E. Tibet, without precise locality ; none of these individuals 
are, however, exactly like the figure in Donovan, and the 
two which I possess resemble so closely the figure of Gray 
{Horsjicldn) that I can see no reason to distinguish them. 

If, therefore, any insect does exist which is distinct from the 
Himalayan Horsjieldii and like Donovan’s plate, I should 
expect it to be found in the mountainous regions of South¬ 
western China, perhaps near Canton; but I am not able at 
present to see that there is sufficient evidence of such a fact, 
as the exact locality of Dr. Staudinger’s specimen is uncertain 
and Donovan’s plate is of doubtful accuracy. 

Delias Horsjieldii. 

Delias HortfieldUf Gray, Zool. Miac. i. p. 32; Insect# of Nepal, pi. viil. 
%• 2 . 

Hear&tyi et Doylea, Butler, Ana. & Mag. Nat. Hist. 1885, xv. 

p. 68. 

Var. P ithiela , Butler, Ann. & Mag. Nat. Hist. 18C9, iv, p. 242. 
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Of this I have seven males, taken by my native collector in 
the interior of Sikkim, which are very black and represent 
ithiela of Butler; four of them have no yellow at alt on the 
upper surface, three have more or less on both surfaces of the 
anal angle of the hind wings 

Three males from Nepal, bought out of a large collection 
sent from Khatmandu, which agree with Gray’s plate; also 
one specimen from Wilson’s Darjiling collection, and one from 
the Abb<5 David, which come next and agree fairly in the 
amount of yellow on the hind wing. One from Nepal which 
has the least yellow comes very near that specimen of ithiela 
which has the most; but, like the Moupin and one other Nopal 
and one Sikkim specimen, these four are much browner iii 
tint than the first seven specimens. 

Four females from Wilson’s Sikkim collection which may 
belong to the black ithiela , but arc much nearer in tint to the 
browner Nepal and Moupin specimens. These agree in the 
shape of the fore wing, which is broader than in the males, 
but differ in the colour of the abdominal margin, which in one 
specimen is all black like the male ithiela , in one has a shade 
of yellow like some specimens of the same, and in the other 
two has more or less white on the upper surface, but is 
yellow like the others beneath. 

Then 1 have six males and five females from the Mandra 
plateau, 8500 feet high, in Kulu, taken Sept 3rd, and three 
males from Ilocking’s Kangra collection, which agree very 
fairly in general character, having more white on the wings 
than the Sikkim and Nepal specimens, and in the male an 
almost uniform amount of yellow on the abdominal margin. 
The females, which agree m having broader fore wings, are 
yellowish white or white on the abdominal m irgin. The 
palest of them differs little from the darkest of 

Delias sanaca, Moore, Cat. Lep. E. I. Co. Mus. p. 79 (1857) : 
P. Z. & 1857, pi. xliv. fig. 4) 

of which I have two males from Gurwhal ( LiJderdale ) 
and two males and one female from Simla [Marshall), taken 
in May. All these differ more or less, but agree in being 
generally paler than the Kulu specimens, which, again, are 
paler than those from Nepal, whioh are paler than the extreme 
mack Sikkim males. 

It seems as though some influence affected the coloration 
of the group, which is strongest in the warm damp climate of 
Sikkim, ana becomes gradually fainter towards the north¬ 
west 

I could separate all these thirty-five specimens, of which 
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ten are female, into three forms ; but until resident collectors 
have shown us whether these forms breed true to their type, 
and how far seasonal or climatic influences affect them, I can¬ 
not say that they are distinct species. 

With regard to the habits of this species we know little or 
nothing; but 1 am informed by Captain Young that D. 
8annca } or more probably 1). Horsfeldii , is common in the 
Kangra valley, 3000 to 4000 ft. (probably its western limit), 
in April. In Kulu, at 3500 to 4000 ft., a few come out in April 
and May, and another brood in autumn. He has also taken 
it as high as 8500 ft. in September; but this is very unusual. 
The pupm are grey and yellow and are attached to bare rocks, 

Mr. Otto Mdllcr says of belladonna and its allies, in a 
letter dated December 7, 1885:— u I believe them to be all 
only geographical varieties of one species. Both the form 
with and without yellow at the anal angle occur together here 
in Sikkim from 2000 to 9000 ft. I have only two females, 
one taken at 8000, the other at 9000 ft.” 

Mr.De Nicevillesays, in a letter dated December 1 , 1885: — 
“ Mr. Butler states in his paper that Donovan’s figure repre¬ 
sents a male. 1 am of opinion, and Major Marshall concurs 
with me, that it is far more probably that of a female. The 
fore wing is broader than is usual among males of this group, 
and the outer margin of the wing evenly convex ; in nearly 
all males it is more or less concave; the stoutness of the 
abdomen would also probably indicate a female *. 

u In the Indian Museum, Calcutta, are six females of D. bel¬ 
ladonna —one from Kulu (Gi'aham Young), one from Kotghur, 
near Simla (.De Nicfville ), one from Simla (ditto), one from 
Dafla hills, and two without locality. The one from Dafla hills 
has no yellow whatever on the abdominal margin or at anal 
angle of hind wing; the foimer is sordid white : the Kulu and 
Kotghur specimens have a good deal of yellow mixed with 
white; the Simla example has the barest trace of yellow, the 
abdominal area being nearly pure white; the two without locality 
have very large patches of chrome-yellow (in the others the 
yellow is of a more clear gamboge shade) at the anal angle 
extending to first median interspace. These latter agree best 
with Donovan’s figure, which, however, differs from all speci¬ 
mens I have seen m having two distinct well-separated spots 
on the submedian interspace; in all yellow-marked specimens 
there is a large undivided yellow streak between the veins 
from near the middle of the wing to the anal angle. 

• The abdomen figured by Donovan ip unlike any specimen I have *e*n 
and may not have belonged to the insect. 
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u D . sanaca seems a good species. I have one female 
from Fagu, near Simla (about 7000 to 8000 ft.). 

u As regards the males, there is every variety from speci¬ 
mens with the abdominal area and anal angles entirely black, 
to others with the white and yellow extending as far as the 
median and postmedian veins. Mr. Mdllcr tells me that he 
has taken both these forms in Sikkim in one sweep of the net; 
but, as far as my experience goes, the entirely black form never 
occurs in the N.W. Himalayas. My own idea is that there 
are three good species of this group :— D. belladonna , West 
China to Kulu ; D . aanaca ) Western Himalaya; D. belucha } 
Beluchistan. 

u As to species of this group being found at Penang or Bar- 
rackpore, I should as soon expect to find wild zebras in those 
localities as examples of Delias allied to belladonna 

The evidence 1 have brought forward, based as it is on the 
examination of specimens ten times more numerous than Mr. 
Butler’s and with authentic localities, and the opinions of three 
naturalists in India who know the species in life, seem to 
me so strong against every one of Air. Butler’s conclusions, 
that it is to be hoped he will in future refrain from adding to 
his very numerous and scattered wiitings of this character 
until lie has ample material and accurate observations on which 
to base his opinions. 


PROCEEDINGS OF LEARNED SOCIETIES. 

DUBLIN MICROSCOPICAL CLUB. 

January 18, 1885. 

Irish Bog-butter .— Dr. Frazer directed the notice of the Club to 
the mioroecopic appearance of a specimen of bog-butter obtained in 
the form of a large irregular-shaped mass from Mouncha Bog, near 
Belfast. When examined in a molten condition it showed the cow’s 
hairs so invariably detected in all the examples of Irish bog-butter 
yet investigated; and in this case there were also observed well- 
preserved fragments of Sphagnum moss in all portions of the tatty 
matter taken from tho outer part of the mass. It was clearly en¬ 
titled to be considered a true butter, and its sojourn in bog was 
evidenced by the coating of Sphagnum, now noticed for the first 
time. 

A seemingly undesevibed Pkycochromaerous Alga from Pump- 
water. —Mr, Archer drew attention to an Algal production taken 
from the well of a pump, forming to the naked eye an appearance 
like ground coffee distributed pretty thickly in the water, the little 
bodies composing the mass being of a brownish mahogany-like 
colour. ‘These, viewed under a moderate amplification, proved to 
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form reddish, variously lobed, more or less irregularly ramifying 
“ shapeless ” little masses. These were of some toughness and 
rigidity on pressure, so that it was not a little difficult to compress 
a portion for a oloser examination. This accomplished, however, 
it was seen that the plant owed its brownish colour to the toughish 
lobed matrix, as described, in which were sparsely imbedded lines 
of minute spherical pbycochromaceous cells of a light colour. 
Whether this may be regarded as a mature plant or only a 44 state ” 
would seem as yet not very readily to be decided. It bad clearly, 
however, nothing to do with the so-called Bacterium rubescens (Lan- 
kester). Were a minute Polycoccus pulled out here and there into 
a branched or lobed configuration, and the contained cells, instead 
of being in a single cluster, become run into lines following the 
prolongations, and supposing the containing matrix to assume a 
reddish colour, something like our plant would be the result. 

Torula spormdoncma and Cyst opus Candidas exhibited. —Mr. G. 
Pim showed Torula sporendonema (s ^Sporendonema casei) from 
some old cheese at the Albert .Farm, Glasncvin. It is not uncommon 
on very old cheese, and seems to be a somewhat aberrant member 
of the genus Torula. 

lie also showed the young oospores of Cystopus candtdus , the 
white rust, so very common on the cabbage tribe. They were 
obtained by allowing diseased leaves to rot in a damp place. 

J Dcnnocarpa prasina, Bornet, new to Ireland. —Dr. M‘Nab exhi¬ 
bited specimens of Dermocarpa prasina, Born, ot Thar., collected at 
Seapoint, co. Dublin, in July 1875, attached to Polysiphonia fasti- 
(jiata. This species has not as yet been recorded from Ireland; but 
Mr. G. W. Traill (Proc. Boy. l)ubl. 8oc. n. s. vol iii. p. 291, 1882) 
mentions that Dermocarpta prasina occurs on Catenella opuntia, iu 
the Firth of Forth, in the month of January. 

Structure of Leaf of Byblis liniflora .—Dr. M‘Jfab also exhibited 
part of a leaf of Byblis liniflora , Salisb., a portion of a dried speci¬ 
men collected by Kobert Brown (Itor Austral. 1802-5). The 
leaf is covered with small, long-stalked glands. The glandular top 
consists of from eight to sixteen cells, and closely resembles that of the 
hairs of Pinyukula vulyaris . Drude, in bis paper on Insectivorous 
Plants in Schenk’s 4 Botanik, 5 p. 119, mentions that Byblis gigantca, 
Lindl., has the long filiform leaves closely covered with very short- 
stalked, small digestive glands ; so that B . liniflora differs in having 
very long-stalked, small digestive glands sparingly scattered over 
the surfaoe of similar linear leaves. 

March 19, 1885. 

Chlorocladus ausiraliensis exhibited .—Dr. E. Perceval Wright 
exhibited mountings of Chlorocladus australiensis, Sunder, Inis 
interesting green algal form, discovered by Edward Dacmel at Cape 
York, Australia, had been described by Dr. W. Bonder. It appeared 
to be very rare, and l)r. Wright was indebted to Baron F. von Muller 
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for some specimens whicsh had been gathered at Cape York in the 
autumn of 1884, It scorned to have affinities with Dasyoladus and 
Ncomerts, but differed from the former genus in its dichotomy, and 
from the latter in the want of a calcareous film and an investing 
membrane. 

Peculiar adventitious or abnormal (?) Growth of Hair-like Fila¬ 
ments on Stems of Moss. —Mr. Archer drew attention to a remarkable 
fringe of reddish arborescent filaments growing on a moss (Anla- 
camnion palustre), given him by Mr. Pim, imparting to the plant a 
very curious and striking appearance. These filaments grew from 
the stem only, not from the leaves, and presented, at first sight, 
much the appearance of an algal parasite of some kind, densely 
coating the moss, and from the colour very conspicuous. A closer 
examination showed that this was an actual outgrowth from the 
moss itself, the primary joint of these, so to speak, adventitious 
hairs being simply cut off from oue of the joints of the stem of the 
moss. This then grew up into a comparatively stout main stem, 
which gave off (somewhat Cladophvm-iasixian) multitudes of branches, 
continually growing more and more slender, so as to form a densely 
dendroid structure, the whole confusedly interlaced, the leaves of 
It-he moss more or less involved and covered by the thicket so pro¬ 
duced. The reddish colour, like that of protooematous growths, 
was due to the cell-wall, the contents being ohlorophylkceous green ; 
here, however, unlike a Protonoma, the joints were not separated 
by oblique, but directly transverse, sepia. The wholo might lead to 
the assumption that the moss was giving rise to a kind of retrogres¬ 
sive growth, a kind of secondary “ Protonema,” which, if detached, 
fend on a damp substratum, might give rise to a now moss. 

Claviceps Wilsoni from Aberdeen exhibited .—Mr. Pim showed 
Claviteps Wilsotvi sent to him by Mr. A. Stephen Wilson, of Aber¬ 
deen. Tlita is an extremely distinct form of ergot, occurring on 
Ghjceria fiuitans near Aberdeon. The club, instead of being nearly 
globose, is long and clavate and has the porithecia external to it as 
pear-shaped sacs, iustead of being sunk in the substance of tho club. 
The asci and spores did not differ materially from those of the com¬ 
mon form, which was shown for comparison. 

Section of Mmrrocystis pyrifera .—Prof. M‘Nab exhibited a trans¬ 
verse section of part of the tballus of Macrocystis pyrifera taken 
close to the base of the air-bladder, showing t he peripheral series of 
gum-canals. 

Nectria sinopica exhibited. —Mr. Pim showed Nedria si nopica on 
ivy, received from Bev. II. W. Lett, Lurgan^ The circular cluster 
of somewhat flattened deep red perithecia, surrounded by the rup¬ 
tured epidermis, formed an exceedingly pretty object by reflected 
light, reminding one of a basket of strawberries. 

June 18, 1885. 

Embryo Phmtlets of Fucus. —Dr. M‘Nab exhibited seedlings or 
more correctly, young embryo plants of Fucus vmculoms . Linn 
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These were found in considerable numbers adhering to the outside 
of the oonceptacular portion of the thallus./ The embryos measured 
about inch, but some wore ns long ns inrh, and notched at 
the apex, where a few hairs also originated. The specimens were 
collected on the shoro at Cloniarf on the morning of the 18th June. 
It seems therefore that the young embryos adhere for a short time 
to the surface of the mature thallus after their escape from the 
conccptacle. 

Olivine Dolerite .—Prof. Hull, F.R.S., exhibited a thin section of 
Olivine Dolerito from Ballentory, co. Antrim. This rock is very 
massive and is quarried by the Eglinton Mineral Company for 
paving sots. Under the 2-inch objective it is seen to consist of 
plagioclase, augitc, olivine, and titaniferous magnetite, the last not 
abundant. The effect with the polariscope is very fine, the olivine 
being fresh and polarizing vividly. 

Young Parasitic State of Hakampa. —Prof. A. C. 11 addon exhi¬ 
bited a living immature sea-anemone which was parasitic on Hydro- 
medus©. It was a still younger example than that described by 
Reid as JJalcampa Faftoni, which Prof. Haddon believed was 
the young form of Ualcampa chrymnthellum , Peach. Recently 
Mark has described the young of an Fdwardsia as parasitic on the 
ctenophore Mnemiopsis Lddyi , bo there is nothing unique in the 
parasitic habits of a larval sca-anomouo. 

Continuity of Protoplasm in Funis. —Mr. Greenwood Pim exhi¬ 
bited (sections of Fucus vesiculosus in which the continuity of the 
protoplasm from ono coll to another was clearly shown. The sec¬ 
tions wero prepared in accordance with Dr. llicks’s directions in the 
April number of the 4 Journal of Botany *—soaked in sulphuric acid 
and water (1 :3), stained with saffranin, and mounted either in pure 
glycerine or glycerine and ammonia. 

Zygospore of Cosmarium corbula , Breb.- Mr. Archer showed the 
zygospore of Cosmarium corbula , Brdb., orbicular, and besot with 
rather numerous, elongate, slender Bpines, trifid at apex ; this is 
rather a rare species, and Btill more rarely found conjugated. 

October 15, 1885. 

llhizQpodal Parasite (?) in a Sponge. —Prof. Hollas exhibited a 
section of a sponge having imbedded therein, seemingly occupying a 
cavity, an orbicular body, pieeenting many features giving it a 
strong resemblance t$ some rhizopodal form, showing what appeared 
to he a median nucleus and seemingly elongate pseudopodia. It 
did not seem to offer a resemblance to any state of an ovum. 

Uloiotrichia natans exhibited. — Pt of. M‘Nab exhibited examples of 
Gloiotrichia natamt which had developed in quantity in one of the 
tanks in tlio College of Science amongst plants wnioh had been 
brought in June from the pond in the Botanic Gardens, Glasnevin. 
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Type of a new Alryonarian Genus: Primnoitles, —Dr. E. 4 P. 
Wriglxt exhibited mounted specimens of a small portion of the 
colony of a Primnokl Alcyonarian, for which a new genus, 
noides, had to be made. The spicules of the camencbyraa were 
small, orbicular, scalo-liko, gradually merging into those of the 
body of the polyp. There were no true opercular scales, but the 
tentacles were retractile. The secies, one of the * Challenger ’ 
collection, and called from its outline P . sertxdaruv, W. & was 
dredged from a depth of 1110 fathoms off Prince Edward Island. 

Continuity of Protoplasm in Strychnos. —Mr. Greonwood Pim 
showed sections of Strychnos iynntia which had been treated with 
alcohol and iodine, as recoin mended by Mr. 8. Lo M. Moore, and 
which showed very distinctly the continuity of tho protoplasm 
between one end of the endosperm and another. A section of 
S. nwv vo/nicer, in which tho continuity was originally described by 
Dr. Tnngl, was shown for comparison. The protoplasm-threads are 
much less easily seen in this species than in 8, iynatia. 

New Gregarious Monad. —Mr. Archer showed examples, unfortu¬ 
nately much deteriorated, which he put up on a slide in acetate of 
potash, of an organism sent him in very minute quantity by Prof. 
Dankest or. This turned out ((hough somewhat algal-like at first glauce) 
to bo a form of gregarious monad, tho individual monads nostliug in a 
muoo-granular coloured matrix. This matrix formed very minute 
subglobose masses, tho basic substance of groat rigidity and elasticity 
withal. 8o great was its retrogressive power on being pressod out 
with some considerable force, that, on its relaxation, it could forth¬ 
with pull itself together arid restore its figure as if nothing had 
happened. However, on patiently causing the ejection of a few of 
the monads, thoy were seen to be elongate, minute, somewhat 
greenish in colour, with a narrow pale space at the anterior extre¬ 
mity, and occasionally, after a little wriggling action, they would 
swim away. But Mr. Archer had found it impossible actually to 
detect flagella, still less whether two or one only. Flagellate cer¬ 
tainly these little organisms were, nevertheless, and the place of the 
form would therefore be close to such genera as Spongomonas or 
Pkalansterium. Prof. Lank ester was about tosubjoct this organism 
to a closer study, and hoped to give an account of it ere long. 

November 18,^885. 

Seeds of Lolium perenne and Fcstuca prapmsu exhibited.—Dr. 
M‘Nab exhibited under a low power with a binocular mioroscope 
seeds of Lolium perenne and Festuca pratenm for the purpose of 
directing attention to their special diagnostic characters and also 
for the purpose of demonstrating the use of Van Heurck’s Helot 
photophore and the electric light in' microscopical reaeajjflh. 

Spumaria alba accompanied by a remarkable Network of Crystals 
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of Carbonate of Lime. —Mr. G. Pirn exhibited specimens of Spumaria 
alba , which appears to be unusually abundant this year, as he ha* 
reoeiyed it iromDr. E. P. Wright and Mr. It. M. Barrington, Faesaroe, 
and had heard of it from near Gorey, &c. The chief point to which 
attention was directed was the remarkable incrustation of carbonate 
of lime, consisting of exceedingly minute needle-shaped crystal# 
which, lying very frequently more or less at right angles to each 
other, gave a somewhat cruciform appearance, and^ were collected 
into dense matted tufts. Some doubt existing as to the substance 
being carbonate of lime, Mr. Pirn subsequently carefully tested it with 
acetic acid and oxalate of ammonia, with which it gave the charac¬ 
teristic reaction. The needles seldom oxcecd *0006 in length by 
*0001 in width, and are often much less. 

Transverse /Sections of Halcampa chrysanthemum wore exhibited 
by Prof. Haddon illustrating the arrangement of the muscular bands 
of the twelve mesenteries, and demonstrating the existence of a pair 
of very small secondary mesenteries in the alternate mesenterial 
chambers. The oesophagus is ciliated, there are a pair of deep 
sagittal oesophageal grooves, which are provided with long cilia, and 
five obscure lateral furrows. 

New AIn/onaria. —I)r. E. Perceval Wright exhibited a series of 
sections through the polyp (decalcified) of CaUozostron mirabile t 
showing the absence of an) marked siphonoglyph, the peculiar 
unfolding of the tentacles, and, at the base of the polyp, the ramifying 
network of vascular canals.—He further exhibited mounted sec¬ 
tions of a new genus and species of the group of the Isidee, in which 
the external spicules were like those of a Primnoa, The colony 
formed a reticulated network. The branches started from the hard 
joints, and these in the younger twigs were very beautifully orna¬ 
mented with rows of irregular spine-like processes. The soft joints 
were very small. The species stands as Acanthoisis Jlabeflum, 
Wright efc Btuder. 

Micrococcus form (?) on Piper-haves, —Mr. Archer exhibited nemo 
j. t/veMeaves (given him by Mr. Pim) showing on their lower sur¬ 
face what appeared to be a form of Micrococcus , forming here and 
there a thin scurfy stratum. If this were referable to that genua 
it would be a somewhat singular nidus . The leaves did not appear 
to be injured. 


MISCELLANEOUS. 

Notes on the Stcpwtopoda. By W. K. Brooks. 

Two species of Stomatopoda are common at Beaufort —JSfuiUa 
empusa and W Lysiosquilla which, so far as 1 am aware, has never 
been described. The swimming-larv© of both species are very 
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abundant, but I have not succeeded in obtaining the eggs, nor was 
I able to keep the younger larv© alive in confinement, as they all 
died in moulting, although the older larvm moulted in aquaria. I 
was therefore compelled to rely upon general resemblances and 
measurements in my attempts to trace the metamorphosis, although 
the series were so complete that 1 believe my results are worthy of 
confidence. 

The youngest LyniosyuiUa larva) were in the same stage os Claus’s 
larva. This stage is followed by an Erich thus stage, which persists 
for a number of moults with little change except the increase in 
size and the gradual acquisition of the appendages. 

I have witnessed the change from the last form of this Series into 
the young LysiosqinUa ; so it is now certain that the Ericlithus type 
ia the larva of this genus, although it is of course possible that other 
genera may pass through the same larval stages. 

As secondary sexual characters are rare among the higher Crus¬ 
tacea, it is interesting to note that, the female Lysiotqmll-a is much 
larger than the male and of quite a different colour. Fully grown 
males are from to 2 inches in length, while the females are 
from 8 to 4 inches long. The males are of a grey colour and quite 
transparent, while the females are more opaque and of a dark olive- 
green colour, nearly black. 

Tho habits of our two species are quite different. Lysiozquilla 
lives in pure sea-sand on beaches which are directly exposed to the 
ocean swell, and it is very abundant on Bird Bhoal and on the sea- 
beach at Fort Macon. It lives in a deep cylindrical vertical burrow, 
which goes down for several feet, and it is almost impossible to 
procure the animals by digging. The males and females inhabit 
different burrows, and they lie in wait for prey at the top, which is 
arched over with sand, so that only the eyes of the animal are 
exposed. When suitable prey comes within reach they dart out so 
quickly that the eye can scarcely follow the motion, and, seizing tho 
prey in their large claws, they instantly retreat to the bottom of the 
burrow, where the food is stored away, and the animal returns to 
the mouth of the burrow to resume its watch. They seldom venture 
more than 3 or 4 inches from the burrow; and I have obtained only 
one specimen which was captured in the w ater, although the trawl 
often brings up an abundant supply of the much larger Squilla 
mpusa . 

In constructing its burrow, Lysiotqwlla brings up the sand from 
the bottom by armfuls, which are carried between the large claws 
to the mouth of the hole, to be deposited as far away as the animal 
can roach without leaving its burrow. 

The burrows are so deep that digging for the animals is almost 
useless j and after many unsuccessful attempts to trap them, I found 
that it was easy to catch them by holding a piece of fish or crab near 
the mouth of the burrow as a bait with one hand, while the other 
hand was held ready to cut off the retreat into the bujrow, by the 
use of a tin trowel. Their movements are so very quick that many 
escaped entirely, while others were cut in two by the trowel, 
although many were captured alive. 
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Squilla empusu lives in hard muddy bottom, in or on the sides of 
channels where there is a rapid current, and it constructs a shallow 
U-shaped burrow, open at both ends. The burrow is excavated by 
the current of water produood by the abdominal appendages, and I 
have never seen thorn carrying sand out of the holes. They do not 
arch over the opening, and they are often found swimming at a dis¬ 
tance of many feet from the hole, probably in pursuit of prey. 

Squilla stridulates by rubbing the sorratod spine of the swirameret 
across the serrated ridge on the ventral surface of tho tolson. The 
noise which is thus made under water can be clearly hoard above the 
surface .—Johns Hopkins University Circular , Oct. J88o, p. 10, 


On the Heart of the (xaumsido* uwl it* Significance in the Phylo¬ 
genetic Consideration of the Acarida and Arachnoidta , and* the 

Classification of the Artyropoda. By Prof. Caul Claus. 

The heart, discovered iW M. Willibald Winkler, which has hitherto 
remained entirely unknown in the group Acarida, occurs in the 
posterior region of the body and above the rectum; it pulsates 
strongly and rapidly. It Js remarkably like the heart of the Dapli- 
nidte, and like this is reduced to a single chamber, which is perfo¬ 
rated on each side by a fissure furnished with lip-like valves and 
passes anteriorly into an elongated median aorta. The position 
towards the posterior end of the body, which is rather surprising at 
the first glance, is explained by the simplification which the abdo¬ 
men of tho rnito has uiKbrgono, appearing as a comparatively short 
unsegmented region, united without any demarcation with the 
oepkalothorax. Hitherto the heart has been demonstrated only in 
Gama ms , and it is probable that its occurrence may be confined to 
only a few families of the Acarida, perhaps to tho (iamasidm alone. 
It is best seen in all its parts in the six-legged lamo (probably of 
Gamasm /Wont/a, I)e G.), in which the integument is comparatively 
thin. These have probably never previously been examined in the 
living state under a high power, or the presence of tho quickly pul¬ 
sating heart could not easily have escaped observation, But even 
through the less transparent skin of the adult animal the heart is 
not difficult to recognize when one has seem it in the more delicate 
larva. 

In the unilocular heart of Gamasus wo have evidently to do with 
a retrograde organ. Just os Claus regarded the similar hoart in 
the Cladocera as a secondary simplified form derived from the many* 
chambered heart of the Phyllopoda, this simple heart in the Mites, 
with its single pair of fissures, may be regarded as an abbreviated 
and rudimentary spider’s heart, the latter being of elongated tubular 
form, with three pairs of fissures, and connected with a complex 
system of arterial vessels. And just as, among the Entomostraca, 
the unilocular heart of the Ostracoda and Copepoda occurs only in 
particular families of those orders and is altogether wanting in 
the lower groups, so in the Acaridu the lower families, such as the 
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Bermaleichid®, Tyroglyphidee, and Sarooptidie, show no trace of the 
organ. Whether it occurs in the more highly organized tracheate 
families of tho Aoarida must bo ascertained by further observations. 

The interpretation of the unilocular hearts of the Entomostraca 
and Aoarida as secondarily simplified forms agrees completely with 
the notion, founded upon many other considerations, that the Mites 
are degraded members of the class Arachuoidea, the starting-point 
of which must probably bo sought in the great Palaeozoic Giganto- 
straca with their resemblance to the Scorpions, hitherto regarded as 
Crustacea upon insufficient grounds. From the investigation of the 
development of living members of the group or nearly related typtw 
(Xiphosura, Limuluv), although still imperfect, there seems to be 
more and more foundation for tho opinion that these old Paleozoic 
ty^os are morphologically much more nearly related to the Araoh- 
noidea than to the Crustacea, although they have, in common with 
the latter, their aquatic habitat and, as a consequence, branchial 
respiration. Hitherto, evidently, far too much stress has been laid 
upon this last agreement in the division of the Arthropoda into 
Branckiata and Traclieata, without taking into consideration that 
tho breathing by air-spaces may have been developed in different 
ways aud at different times in the terrestrial forms, and that con¬ 
sequently no primarily decisive morphological value is to be ascribed 
even to the possession of trachea\ Nevertheless tho root of the old 
Gigantostraoa and Xiphosura may have a common origin with the 
atom-forms of tho Crustacea, the Protostraca. In the latter* besides 
the normal construction of the anterior head, the characteristic 
]fauplius~ltirvii and the doubled number of pairs of antennae maj 
have prevailed throughout; while the former led up to a second 
great series of Arthropoda, characterized morphologically, in the 
first place, by the smaller development of the anterior head, and the 
disappearance of the pair of members belonging to it , the anterior 
antennas, and further by the presence of six pairs of limbs on tho 
fore body (cepkalotkorax), reduced to five pairs, however, in the 
Mcrostomata (? in all). Besides tkeso two series of Arthropoda, 
probably united at tho base, we have then, as forming a third series, 
the Inseota and Myriopoda, for tho derivation of which the remark¬ 
able Annelid-like Onychophora (Peripatos) appear to be so signi¬ 
ficant. 

Tho characters of tho three Arthropod-series would then be as 
follows:— 

Series T. (Crustacea.) —Two pairs of antennae, the second of 
which represents the first pair of trunk-members removed forwards. 
A pair Of mandibles as tho second pair of trunk-members. Two 
pairs of maxillee. Variety in the number and struoturo of the 
usually numerous pairs of limbs on the middle and hind body. 
Aquatic habitat and branchial respiration. Nauplius-larva . 

Series II, (Gigantostraca, Arachnoidea.)— Absence of the an¬ 
terior ahtennee. One pair of limbs in front of the mouth (? belonging 
to the first or second body-metamere). Five, or sometimes four, 

, Ann, <b Mag. N, Hist, Ser. 5, VoLxw ii. 12 
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postoral pairs of limbs of the short stout cephalothorax. Respira¬ 
tion by branchi© or tracheae, sometimes lcaflet-trachero. 

Series III. (Ontcuophoba, Mteiopoda, Insbcta.) —With an an¬ 
terior pair of antennae (representing the frontal tentacles of the 
Annelida) and a pair of mandibles (? representing the limbs of the 
first or second body-segment! Trachea] respiration.— Anzriger der 
bait, Aleut, d. Wise, in Wien , December 17, 1885, pp. 250-253. 

Virulence of the Common Parsnip. 

Mr. Meehan referred to the deaths of some children at Danville, 
Pa., in the spring of 1884, reputed to be caused by eating the roots 
of the wild parsnip. This was usually understood to mean the roots 
of Cicuta maculata or, perhaps, Comum maculatum. Roots had 
been sent to him by the attendant physician among which was the 
fragment of a portion that one of the dead children had partially 
# eaten, with tceth-marks on the remains. There soemed no chance 
of error in this case. The root, which was evidently neither of tho 
two roputed to be virulent, a* as planted. It proved to bo the 
true garden parsnip, Pastinaca sativa, which has become an escape 
from gardens in many parts of tho United States. Although the 
evidence that the deaths were from the wild roots of tho common 
garden parsnip appeared bo conclusive, in view of the fact that there 
seems to be no record of such a virulent character in connexion with 
this plant, it was thought possible there might still be some mistake, 
and corroborative evidence was sought for. It was found that in 
the cultivated form some growers are careful about weeding or 
working among the leaves while the dew is on them, as sevore cases 
of poisoning have been known to result; and on large seed-farms 
the workmen engaged iu cutting the stalks at the seed-harvest have 
to protect their hands and arms ngainst contact with the juices, or 
they are liable to bo severely poisoned in a manner similar to that 
from the poison-vino, Rhus toxicodendron. With these facts it 
seems worth plaoing on record what seems to be indisputable, that 
the deaths of the Danville children was really caused by the wild 
garden parsnip, I\xstinaca sativa *— Proc . Acad. Nat. Sci . Philad. 
1885, p. 383. 

freshwater Sponges from Mexico. By Edwabd Potts. 

Meyenia plumosa t Carter, var. Palmeri t n. var. 

Sponge (as seen in a dry state) dark brown, massive, attached tc 
and surrounding the dependent branohes of small trees, whose stems 
are flooded by the spring freshets. Texture very loose, and whec 
dry so brittle that the dermal surface cannot be satisfactorily exa; 
rained. (The impression convoyed by the interior appearanoe o 
this sponge is that it is made up of an infinite number of radiating 
confluent branches.) 

Gemmulte large, numerous throughout the deeper portions of the 
sponge; subspherical or ovoid, surrounded by long birotulates im¬ 
bedded in a granular crust. 
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Skeleton-spicules straight or slightly curved mainly cylindrical, 
but gradually sharp-pointed, sparsely microspined. 

Dermal spicules irregularly stellate, as in the typical species, but 
in the specimens examined much fewer in number. Thoy vary from 
simple aoorates with one or more long divergent branches to beautiful 
radiate spherical bodies whose rays are nearly equal, spined, and 
capitate by reason of recurved spines at their extremities. Another 
form of spicule, probably also dermal, of which several are seen upon 
nearly every slide prepared for microscopic examination, is very 
difficult of description. It may be said to be composed of an irre¬ 
gular series of smooth curved rays arising from a nearly common 
centre, and is somewhat suggestive of a hedgehog or Scotch terrier. 

Birotulate spicules pertaining to the gemmulm, in length about 
three times the diameter of the supported rotules; shafts cylindrical, 
plentifully spined; spines 
long, conical. Outer sur¬ 
face of rotules convex, mar¬ 
gins lacinulato; ends of 
incomplete rays obtuse, re¬ 
curved. 

Hponge-masses subsphe- 
rical, rcachiug 5 or 6 inches 
in diameter. 

The woodcut represents: 
a, skeleton-spicules ; 6, r, 
c y birotulate spicules of the 
gemmule; d , d> ends or 
rotules of the same ; e, e t e t 
/, dermal spiculos ; g, y, 
abnormal forms frequently 
observed. The spicules are 
magnified 200 diameters. 

This sponge, collected by 
Dr. Edward Palmer along the banks of the Colorado River, near 
Lerdo, Sonora, in North-western Moxico, about 50 miles 8.8. W. from 
Fort Yuma, California, is a valuable addition to tho sponge fauna of 
this continent, and interesting from the fact that the typical species, 
M, phimoaa of Carter, has heretofore only been found in his original 
locality, tho rock water-tanks of Bombay, East Indies. That it 
should skip a whole hemisphere and only be found the second time 
at its own antipodes is indeed remarkable. 

i The lower reaohes of the Colorado of the West extend for miles 
[through a region desoribed by tho collector as tho “ hottest, driest, 
land most barren in the United States,” whose u vegetation consists 
l>f mesquifc, cacti, and tho screw-bean, Strombocatpus pxibrscem” 
Its normal border-lands are known as tho “ first ” and u second ” 
“ bottoms,” of which the latter is the higher and, of course, more 
distant from the channel* By the frequent changes in its bed, how¬ 
ever, the river cute through these, and, washing away the one and 
filling up the other, reverses their physical conditions. Upon the 
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“ second bottoms ” then, said to be only reached to any considerable 
depth by the annual floods occurring during parts of May and June, 
and not to continue flooded more than six weeks at a time, the 
scrow-bean abounds. It is described as a small tree of the general 
appearance of a peach-tree, but with more slender drooping branches. 
More or less of an alkaline doposit whitens the ground npon which 
they grow, and tho approaching traveller is puzzled to see in strong 
contrast with it hundreds, or even thousands, of dark masses, u like 
wasps* nests,’’ suspended two or three feet above. 

It was this conundrum that confronted I)r. Palmer during his 
recent visit, and the answer we have is in the sponge before us. 
From tho Amazon River in tho tropics to the waters of Maine and 
Nova Scotia in the temperate regions of the north sponges hare 
long been known to affect the peridont branches of stream-bordering 
bushes ; but it is unlikely that they have ever before been observed 
in such quantities suspended for nine or ten months of tho year over 
•land parched and desolate. 

On referring to Mr. Carter’s earlier descriptions of his discoveries, 
we find that, though he collected this species on two or more occa¬ 
sions, tho fragments were always found detached from their place of 
growth and floating upon the surface in the wator-tanks referred to 
about ono month after the rainy season had commenced. He be¬ 
lieved that the vitality of tho gemmules was preserved during the 
dry season notwithstanding their exposure to the sun and desic¬ 
cating winds, and that their germination after the water had again 
reached them was followed by a very rapid growth of new sponge. 
This would seem to have been the ease also with tho present variety, 
us, according to the reports of the collector, tho masses could not 
have been submerged for a greater period than six woeks in any one 
year. Whether the whole bulk as now seen was attained during a 
single season or is the cumulative result of several annual growths 
of the persistent masses cannot now be determined. 

It is worthy of notice that M, jilumom and this variety, v. Palme ri, 
differ from ull other known freshwater sponges by the presence in 
them of a compound or substellate dermal spicule. The spicules of 
the dermis throughout the group are generally minute spined ace- 
rates ; in M. Everetti , Mills, we find them as minute birotulates. 
In this species the two forms seem to be combined; the spines have 
become central and prolonged, while their capitate extremities 
suggest tho rotules of the last-named species. 

Of the six sponge-masses from the above locality, sent by the 
Smithsonian Institution for examination, the smallest was somewhat 
fusiform in shape, and proved to belong to a different speoies— Mey* 
enia crateriformis , Potts—heretofore found along the eastern border 
of the United States. In it alone the mass was not darkened by 
the presence of some pervading vegetable parasite.— Proc, V* 8, Hat, 
Mus. 1885, p. 587. 
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XVI.— On the Tasmanian and Australian Species of the 
Genus Stenopora, Lonsdale. By H. Alleyne Nicholson, 
M.D., D.Sc., Regius Professor of Natural History in the 
University of Aberdeen, and Robert Etheridge, Jun. 

[Plates III. & IV.] 

Some years ago the present writers gave an account of the 
structure of the corallum in the genus Stenopora , Lonsd. 
(Ann. & Mag. Nat. Hist. 1879, vol. iv. p. 265). In the 
same memoir two species of the genus were described and 
figured, one of these being identified (erroneously, as it 
proveB) with S. ovata , Lonsd., while the second was charac¬ 
terized as new under the name of 8. Jackii. Having now 
had the opportunity of examining in greater detail the collec¬ 
tion of atenoporas in the British Museum, and also some 
interesting specimens which have been submitted to us by 
our friend Mr. R. L. Jack, we propose on the present occa¬ 
sion to shortly characterize all the well-defined species of the 
genus which are known to us as occurring in Tasmania and 
Australia. 


Stenopora ovata , Lonsdale. (PI. III. figs. 1-4.) 

Stenopora ovata, Lonsd., in Darwin’s Gaol. Obs. Vole. Islands, p. 168 
(1644), and in Strselecki’s Physical Description of New South 
'Wales, p. 288, pi. viii. figs. 8 a, 8 h (1848). 

(Non Stenopora ovata, Nich. & Eth., Jun., Ann. & Mag. Nat. Hist. 1878, 
voUv.p.274) 

inn. dc Mag. N. Hitt. Ser. 5. Vol. xvii. 
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Spec . char , Corallum branched, of cylindrical or com* 
pressed stems, from to 3 centim. in diameter. The 
corallites diverge from a central line, or radiate nearly at 
right angles from both sides of a median plane. The coral¬ 
lites are long-oval, rounded or subpolygonal in shape, from 
£ to ^ millirn. in diameter, more or less. The walls arc thick¬ 
ened, and show no clear line of demarcation between adjoin¬ 
ing tubes. Tabulae few and remote. Mural pores doubtfully 
detected. “ Acanthopores” * are developed at the angles of 
junction of the corallites, but are comparatively few in 
number and of large size ; they appear at the surface in the 
form of blunt spines. In the axis of the corallum the coral¬ 
lites are polygonal, but they become more or less cylindrical 
as they diverge outwards, and in the peripheral region they 
are annulated with numerous close-set periodical thickenings. 

Ohs. In our former memoir upon Stencqwra (Joe, cit,) we 
identified with the present species certain examples of a 
Stenopo7*a which had been submitted to us by Mr. Jack, from 
the Permo-Carboniferous rocks of Queensland, and which we 
had carefully examined by means of thin sections. Our iden¬ 
tification rested upon the fact that the specimens in question 
agreed entirely in external form and in macroscopic characters 
with the Strzcleckian type of S. ovata, Lonsd., preserved in 
the British Museum. We have, however, now been able to 
make a microscopic examination of thin sections of the type- 
specimen of S . ovata , and we find that in spite of the close 
external resemblance which it bears to the Queensland speci¬ 
mens, its minute structure is entirely different. The aoove 
definition of this species is therefore based upon the type- 
specimen of S, ovata , and not upon the Queensland examples, 

* Must of the species of Stenopora are provided with the singular 
modified coralliles for which the name of u acanthopores ** has recently 
been proposed by Mr, A. II. Foord and one of the present writers (Ann. 
& Mag. Nat. Hist. ser. 6, vol. xvi. p. 497). These remarkable structures, 
formerly spoken of by one of us under the name of “ammform corallites, 
are exceedingly characteristic of the Monticuliporoids. This fact, taken 
along with other marked resemblances between the Stmoporat and certain 
of the Monticuliporoids, has led us to think that too great weight has per¬ 
haps been attached by I)e Koninck, as also by ourselves, to the value of 
the “ mural pores ” as a character of classificatory value. There can be 
no doubt that the walls of the corallites in some (and probably in all) 
of the species of Stenoporce are pierced by irregular mural pores, and hence 
we have formerly referred the genus to the Favositidin. In all other 
points except this the species oi Stenopora are, however, most nearly 
related to the Monticuliporoids. The question therefore arises whether the 
Stenojwr# might not with propriety be regarded as an independent group 
of Corals (probably Alcyonarian), resembling the Monticuliporoids in their 
general characters, but having perforate walls. 
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and we shall describe these latter under the name of 8 . 
australis. 

The character which distinguishes 8 . ovata ) Lonsd., from 
all the other species of the genus is the presence of a single 
large acanthopore at most of the angles of junction of the 
corallites (PL III. figs. 1 and 3*). This character is speci¬ 
ally noted by Lonsdale (Plrys. Descript. N. S. Wales, p. 264). 
who mentions that there is only one u relatively large tuocrcle” 
in t( the interspaces between four mouths whereas in 8 . 
tasrnaniensis , Lonsd., each tube is encircled by a more or less 
complete ring of acanthopores. The acanthopores in 8. ovata 
are not only few in number, but arc of large size, with well- 
marked thickened walls. The corallites are mostly oval or 
subpolygonal, their walls completely amalgamated, and with 
but few and remote tabulse. There is no evidence that the 
tabula? were perforated by any central aperture. There is 
also no conclusive evidence as to the existence of mural pores, 
though there occur here and there in long sections rounded 
apertures which may very probably be of this nature (PL III. 
fig. 2,^>). In the peripheral region of the eorallum the coral- 
lites are furnished with regular and close-set periodical thick¬ 
enings (PL III. figs. 2 and 4). 

Locality and Horizon, The Strzeleckian type of S. ovata 
was found in the Permo-Carboniferous rocks of u Mount 
Wellington, Mount Dromedary, Norfolk Plains, Van Diemeira 
Land ” [Lonsdale). In addition to the above-mentioned, the 
British Museum contains two examples from Tasmania, pre¬ 
sented by Dr. J. Milligan. We have examined these micro¬ 
scopically, and find them not to differ essentially from the 
type-specimen (see PL III. figs. 3 and 4). The eorallum, 
however, is more compressed, the corallites radiate from both 
sides of a central plane, and the acanthopores are relatively 
smaller than in the type, while the corallites themselves are 
also not so large. It would not appear, however, that these 
differences are of specific importance. (Coll. Brit. Mus.) 

Stenopora australis , Nich, & Eth., Jun, 

(PI. III. figs. 5 and 6.) 

Stenopora ovata, Nich. & 15th., Jun., Ann, & Mag. Nat. Hist. 1870, 
vo£ vL p. 274, pi. xiv. figs. 1-1 c. 

Spec . char. Corallura sublobate or submassive, of cylin- 

* A tangential section of Stenopora ovata , Lonsd., showing the solitary 
acanthopores, was figured by one of ub (Nicholson, Pal. Tab. Corals, 
p. 281) under the name of & tatmanim&is, Lonsd. This section was 
taken, not from the Btrxeleckian specimen, but from one of the examples 
presented to the British Museum by Dr. J. Milligan. 

13 * 
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drical or flattened branches, which have a diameter of from 
less than 2 to more than 3 centirn. Corallites approximately 
vertical in the centre of the branches, but finally bending 
outwards nearly at right angles. In the central portion of 
the corallum the tubes are thin-walled and polygonal; but in 
the peripheral part of their course they are annulated by perio¬ 
dical thickenings of the wall separated by unthickenea seg¬ 
ments, and they are here subpolygonal. The average diameter 
of the tubes is about £ millim. The tabulae are few and 
remote, and for the most part placed at corresponding levels 
in contiguous tubes; they appear to be sometimes complete, 
but they seem at other times to be perforated by a central 
aperture. Acarithoporcs wanting. 

Obs . As before mentioned, this species so closely resembles 
the Htrzeleckian type of S. ovata , Lonsd., that we thought 
ourselves justified in placing it under the latter species. In its 
minute structure, however, it differs widely from S. ovata, and 
resembles no other species of the genus known to us. One of 
the most marked characters of 8. australis, in which it seems 
to stand alone among the species of JStenbpora, is the total 
absence of acanthopores (PI. III. fig. 5). This character at 
once distinguishes the species from 8. ovata, Lonsd. It agrees 
with the latter in the fact that the walls of contiguous coral¬ 
lites are completely amalgamated, the primordial wall only 
being visible in the axis of the branches, and also in the 
average size of the tubes ; but the corallites are mostly more 
of a polygonal than of a simply rounded shape. As seen in 
longitudinal sections (PI. III. fig. 6) the corallites are thick¬ 
ened periodically in the peripheral region of the corallum by 
very regular fusiform thickenings placed at corresponding 
levels in contiguous tubes, as are also the tabulae. As seen in 
long sections the tabulae appear to be complete j but as viewed 
in tangential sections appearances are seen which are difficult 
to explain except upon the supposition that the tabulae are 
perforated by a central aperture (Pi. Ill, fig. 5). Thus in 
many of the‘corallites, as seen in tangential sections, we ob¬ 
serve a broad ring of light-coloured sclerenchyma internal to 
the proper walls of the tube and enclosing a central rounded 
aperture. What this ring is, unless it be a perforated tabula, 
it is difficult to see; but there is the curious feature that it is 
usually separated from the true wall for a portion of its extent 
on one side of the tube. 

lu our former description of this species (foe. oiL) we de«* 
scribed and figured the above-mentioned singular structures, 
but were unable to give any explanation of their nature, as 
.we believed the tabul© to be imperforate. We are obliged to 
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admit, however, that if this be their leal nature they differ in 
some inexplicable points from ordinary perforated tabulae. In 
Stenopora Howdi , Nich. (* Annals/ rfov. 1883, p. 285), 
the tabulee are not only perforated bv central apertures, but 
this fact is quite as easily recognizable in long sections as in 
tangential ones. In this form, however, the tabulee are 
extremely numerous, and the state of preservation is also 
very good. Mr. John Young has proposed Annals/ Sept. 
1883, p. 154) the generic name of Tabulipora for a coral 
allied to or identical with Stenopora Howdi . In all other 
respects, however, save as regards its perforated tabulee, 
8. Howdi does not differ from the normal species of 
Stenopora . If no other species of Stenopora possessed 

perforated tabulae, there would be ground for accepting 
Tabulipora as a subgenus of Stenopora , or perhaps as a dis¬ 
tinct genus. If, on the other hand, the structures above 
described as occurring in S. australis are really perforated 
tabula?, there does not seem to be any need for a special 
generic name. Moreover, it is only on the supposition that 
perforated tabulee occur in the species of Stenopora generally 
that we can account for Lonsdale’s assertion tliut the mouths 
of the corallites in this genus are u closed at the final period 
of growth.” In most of the specimens we have examined 
(except 8, Howsii) the surface is so badly preserved that the 
characters of the mouths of the tubes could not be accurately 
determined; and in Borne (such as S . ovata } Lonsd.), where 
the preservation of the surface was better, we have not been 
able to recognize any such closure of the mouths of the tubes 
In one of the figures, however, which Lonsdale gives of S. 
tatmaniends (Phys. Descript. N. S. Wales, pi. viii. fig. 2 b) f 
the structure in question is well shown, and it corresponds 
entirely with what is seen in portions of the surface of S . 
Howsii, where it is undoubtedly the result of the existence of 
perforated tabulee. We have ourselves observed the same 
structure in a single specimen of S. tasmaniensu , and we give 
a figure of it here (rl. 111. fig 11). We are therefore dis¬ 
posed to believe that perforated tabulae were generally, if not 
always, present in the species of Stenopora , but that they 
were only produced (except in 8 . Howsii) at the final period 
of the growth of the tubes, and that they were, with the above 
exception, very few in number. It should be borne in mind 
in this connexion that the state of preservation of almost all 
the Australian and Tasmanian specimens of Stenopora which 
have been examined by us is highly peculiar. They are not 

* Lonsdale himself states that he failed to recognise the phenomenon 
here alluded to in the case of S. ovnta, * 
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only highly mineralized, but they mostly exhibit in thin sec¬ 
tions certain anomalous features which need not be further 
particularized here, but which render their structure in many 
respects very difficult of interpretation. In order to show the 
peculiar state of preservation here referred to, we have figured 
some of the sections precisely as they appear under the micro¬ 
scope (PI. III. figs. 5-8). 

Locality and Formation. Permo-Carboniferous, Coral Creek, 
Bowen-River Coal-field, Queensland, (Coll. Geol. Survey, 
Queensland, and Brit. Mus.) 

Stenopora tasmaniensu , Lonsdale. (PL III. figs. 9-12.) 

Stenopora tannanienm, Lonsdale, in Darwin’s Geol. Obs. Vole. Islands, 
p. 161 (1844) ; and in Strzelecki’s Phys. Descript. N. S, Wales, p. 202, 
pi. viii. tigs. 2-2 c (1845). 

(Non Stenojmra tanmamenms, Nick. Pal. Tab, Corals, p. 281 (1879), 
figure only.) 

Spec. char. Corail urn branched, the cylindrical stems vary¬ 
ing from 1 to 1 £ centim. in diameter; rarely in the form of 
a thin flattened frond. In the branched specimens the coral- 
lites radiate from the central axis, the peripheral portion of 
the corallum (in which the tubes are specially thickened) 
being very narrow. In frondescent specimens the corallites 
diverge nearly rectangularly from both sides of a median 
plane, and the axial region of the corallum is non-existent. 
The annulations or periodical thickenings of the walls in the 
peripheral region are very wide and run into one another, 
thus becoming comparatively indistinct. The corallites are 
oval, about £ millitn. in their long diameter, arranged in 
slightly oblique rows, with their long axes corresponding 
with tne long axis of the corallum. Acanthopores are very 
numerous, arranged like the tubes in slightly oblique longi¬ 
tudinal rows, and forming a more or less complete ring round 
each corallite. Superficially the acanthopores appear as rows 
of small tubercles or minute apertures surrounding the mouths 
of the tubes. Tabulae arc very sparingly developed and 
appear in long sections to be complete; but the moutus of the 
tubes are sometimes closed by perforated tabulae. Mural pores 
not detected. 

Ohs . This species is at once recognized by its long oval 
calices arranged in oblique longitudinal rows and by the 
similarly arranged rows of acanthopores (PI. III. figs. 9 and 
11). It agrees with 8. ovata in the complete amalgamation 
of the walls of the corallites, which show no traces of the 
primordial wall. Transverse sections of the cylindrical speci¬ 
mens are remarkable for the great width of the axial region 
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of the corallum, the corallites in this region being angular 
and exhibiting the primordial wall distinctly. Another cha¬ 
racteristic feature is that the annular thickenings of the wails 
of the corallites in the peripheral region of the corallum are 
nearly continuous with one another (PI. III. figs. 10 and 11), 
and are not separated by marked unthickened segments. 
Tabulse, further, are very sparsely developed, and are often not 
recognizable at all. The mouths of the tubes, however, are 
sometimes partially closed by perforated diaphragms (PI. III. 
figs. 11 and 12). These structures, as previously noted, 
can hardly be anything else than perforated tabulae, produced 
at the final period of growth, and they have been well figured 
by Lonsdale (Phys. Descript. N. S. Wales, pi. viii. fig. 2 £). 
In longitudinal sections of the thickened peripheral region of 
the corallum the acanthopores are seen as conspicuous narrow 
tubes (PI. III. figs. 10 and 11) running in the thickness of 
the walls. 

Locality and Formation . The original specimen of Steno¬ 
pora tasmaniensisy Lonsd., appears to have been lost, as is 
also the case with the Strzeleckian type of the species. The 
British Museum, however, contains several specimens which 
more or less clearly belong to this form, viz.:—(1) A number 
of dendroid examples in a greenish ashy-looking matrix from 
Harper’s llill, near Maitland, New South Wales. One of 
these specimens shows mural pores excellently. Thin sec¬ 
tions of one of these specimens are here figured (PI. III. 
figs. 9-11). (2) Two examples from Port Lowell, Tasmania, 

in a light shelly limestone. (3) A remarkable frondescent 
specimen, numbered 48,746, also from Tasmania. In this 
example the corallum is only 3 millim. in thickness, and con¬ 
sists of two layers of corallites springing from a median 
plane (PI. HI. fig. 12). (4) Two examples in a dark- 

coloured matrix, from Killymoon, near Fmgal, Tasmania. 
(5) A large cylindrical branched stem, likewise from Tas¬ 
mania, and resembling the figured Strzeleckian type in 
general aspect. In minute structure, however, the tubes of 
«the peripheral region show annular thickenings separated by 
distinct unthickened segments, thus giving rise to correspond¬ 
ing appearances in the tangential section; and we are there¬ 
fore not clear as to the identity of this specimen with S. 
tasmanieneis . 

Stenopora Leiohhardtiiy n. sp. (PL III. figs. 7 and 8.) 

Spec . char . Corallum dendroid, of cylindrical branching 
stems, which vary in diameter from less than a centimetre up 
to 1^ centim. The corallites in the oentre of the branches 
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are nearly vertical, with comparatively thin walls, and poly¬ 
gonal in sha] pe. In the peripheral region of the corallum 
the corallites bend outwards nearly at right angles to the axis, 
the walls becoming thickened and being entirely fused with 
one another, while the visceral chambers become oval or 
rounded. The periodical thickenings of the walls of the 
tubes in the final portions of their course are mostly long and 
fusiform, and are generally placed at corresponding levels in 
contiguous corallites. The average diameter of the corallites 
iB about \ millim. In the walls of the corallites in the peri¬ 
pheral region acanthopores are developed in great numbers, 
their shape being usually oval or subangular, their size large, 
and their walls not socially or only slightly thickened. 
Tabula* are very sparingly developed, and are only occasion¬ 
ally to be recognized at all. 

01)8 . In its general form this species closely resembles 8 . 
ovata , Lonsd., and the typical examples of 8. tasmaniensis , 
Lonsd. From these two species, however, the present form is 
distinguished, among other characters, by the extraordinary 
abundance and large size of the acanthopores. 8. Hawaii, 
Nich., has also very numerous acanthopores, but these are for 
the most part very minute, and the annular thickenings of the 
wall are quite different, while the tabulae are very numerous 
and are perforated. The acanthopores are best seen in tangen¬ 
tial sections (PL III. fig. 7); but they are also well exhibited 
in sections of the peripheral region of the corallum, cutting 
the corallites longitudinally, in which they appear as delicate 
clear tubes running in the thickened walls of the corallites 
(PL III. fig. 8). Tabulae are often not to be detected* and 
when present are very few in number. In tangential sections 
appearances arc occasionally to be detected which may per¬ 
haps be caused by the existence of perforated tabulae; but as 
the specimens are in a very peculiar condition of preservation 
this cannot Ik* affirmed with certainty. None of our speci¬ 
mens exhibit the surface of the corallum, and we therefore do 
not know if the mouths of the corallites were closed at the 
final period of growth by the development of a perforated 
tabula, as seems to have been sometimes the case iu 8. tasma - 
niensis , Lonsd., and probably in 8 . australis , nobis. 

Formation and Locality. The specimens of this form which 
we have examined are from a purplish ferrugino-micaceous 
rock, of Permo-Carboniferous age, from Pelican Creek, half 
a mile above Sonoma and Bowen-Road Crossing, Bowen- 
River Coal-field, North Queensland. (ColL GeoL Survey, 
Queensland.) 
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Stenopora Jackii , Nicli. & Eth., Jun. 

Stenopora Jackii, Nicli. & Eth., Jun., Ann. & Mag. Nat. Hist. 1879, 
vol. iv. p. 275, woodcut, fig. 1. 

Obs. It is unnecessary for us to repeat the description of 
this form, as we have nothing fresh to add to the characters 
which we have previously ( Toe . cit.) given of it. We have 
examined some further material; but as the state of preser¬ 
vation of all the specimens we have seen is such as to forbid 
the preparation of thin sections, we have acquired no new 
knowledge as to its structure. The species is distinguished 
by the small size of its stems, the minuteness of the corallites, 
and the narrow and ring-like annulations of the tubes in the 
peripheral region of the corallum. It is also remarkable for 
the distinctness with which it exhibits minute irregularly 
distributed mural pores. 

Formation and Locality, Permo-Carboniferous, Coral Creek, 
Bowen-River Coal-field, North Queensland. {Coll. Geol. 
Survey, Queensland, and Brit. Mus.) 

Stenopora inf or mis, Lonsdale. 

Stenopora informU , Lonsdale, in Strzelecki’s Phys. Descript. New 
South Wales, p. 204, pi. viii. figs. 4, 4 a (1845). 

Obs . The figured type of this species, now in the British 
Museum, is a portion ot a sublobate mass, 
preserved in a light brown rock, and itself 
silicified. It is about 2 inches wide and 
an inch or rather more in height, and its 
general appearance is very faithfully given 
in Lonsdale’s figure ( he . cit). The speci¬ 
men comprises the outer portion of a large 
corallum, and shows that the tubes, which 
are approximately vertical in the centre 
of the mass, radiate outwards in all 
directions with a gentle inclination. In 
the deeper parts of the mass the tubes are 
in the main cylindrical, but arc swollen at 
intervals, the swellings being of but small 
intensity and being pkced at correspond¬ 
ing levels in contiguous tubes (woodcut, 
fig. 1). Hence * the corallites are not in 
complete contact throughout, as is particu- A few of the tubes of 
larly well seen at the broken upper end Stenopora informU, 
of the specimen, where the tubes are 
fractured transversely. The growth of (Drawn by Mr. A. H. 
the corallum must have been periodic, as Foord.) 
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the entire mass is stratified, each stratum being from 2 to 8 
millim. in thickness. The diameter of the corallites is 
about one third of a millimetre. In the outer part of the 
cornllum, when complete maturity lias been attained, the 
corallites, still remaining cylindrical, become annulated with 
numerous well-marked and close-set rings of the regular 
Stenoporoid type. 

We were at first disposed to think that Stenopora informia 
might be the outer portion of a massive Stenopora , of which 
S . crinita , Lonsd., constituted the central or axial portion. 
We have, however, abandoned this idea upon the ground 
that the tubes in the deepest parts of the typo-specimen are 
always cylindrical, and are not in complete contact, whereas in 
8. crinita they are basaltiform and in contact throughout. 
Moreover the corallites in 8. informia have a diameter of only 
about one third millim., but reach half a millim. or rather more 
in diameter in 8. crinita . 

Locality . Lonsdale gives “ Spring Hill, Tasmania/’ as the 
locality from which the type-specimen was obtained. ( Coll. 
Brit. Mus.) 

Stenopora crinita , Lonsdale, (PI. IV. figs. 1-5.) 

Stenopora crinita, Lonsdale, in Strzelecki’s Phys. Descript. New South 
Wales, p. 265, pi. viii. figs. 6, 6 a (1845). 

Spec, char. Corallum massive or sublobate, of long coral¬ 
lites which radiate outwards gently towards the surface. In 
the axial region of the corallum the corallites are basaltiform 
and in close contact throughout; but they become trans¬ 
versely wrinkled with narrow periodic annulations as they 
approach the final period of growth. The corallites are 
polygonal or subpolygonal, with comparatively thin walls, 
their average diameter being about halt a millimetre. Acan- 
thopores are developed at ull the angles of junction of the 
corallites, and occasionally in other parts of the walls of the 
corallites. The walls of the corallites are periodically thick¬ 
ened by narrow ring-like annulations, which are found in all 
regions of the corallum, but are most abundant in the outer 
or peripheral zone. These annulations are comparatively 
wide apart, and are separated by long unthickened intemodes, 
giving to longitudinal sections of the wall a characteristic 
moniliform aspect (woodcut, fig. 2). Tabulae are very 
sparsely developed in the axial region of the corallum, but 
are comparatively numerous in the peripheral region, and 
correspond in general with the thickened segments of the 
corallites. So far as determined, the tabulae are complete and 
imperforate. Surface not observed. 
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Obs. The type-specimen of S . crinita , Lonsd., now in the 
British Museum, is a large mass about 4^ inches in length 
and composed of long basaltiform corallites, which diverge 
from one another by the interpolation of new tubes with a 
very gentle outward inclination. The average diameter of 
the corallites is about half a millim., and they are polygonal 
in shape and in close contact throughout. The growth of the 
corallum was periodic, and the entire mass (as shown in 
Lonsdale’s excellent figure) is stratified, the polygonal coral¬ 
lites showing a slight transverse wrinkling as they approach 
the upper surface of each successive stratum. It seems 
almost certain, however, that the type-specimen is only the 
central portion of a large corallum of which none of the outer 
portion is preserved; and there is therefore no reason to doubt 
that the corallites in the peripheral region of the corallum 
would exhibit tiie characteristic annulations of the genus. 

Fig. 2. 



Sections of Stenopora crinita, Lonsdale (M'Cormick collection), enlarged 
twelve times. A. Tangential section, passing in part through the 
thickened nodes and in part through the unthiekened segments of 
the corallites : a , acanthopores. B. Vertical section, showing the 
bead-like periodic thickenings of the walls of tho tubes ana the 
tabules. Both sections show a dense brown-coloured irregular 
lining in all the tubes ; but this seems to be clearly due to minerali¬ 
zation, and is omitted in the figure. 

Indeed in other specimens which may be unhesitatingly 
identified with this species, and in which the external zone of 
the corallum is preserved, the corallites do actually show the 
periodic annulations which are found in all the other species 
of the genus. 

Thin sections of such specimens, taken in the peripheral 
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region of the corallura, exhibit exceedingly characteristic 
appearances. In tangential sections (PI. IV. fig. 4, and wood- 
cut, fig. 2, A) the corallites are seen to be polygonal or sub** 
polygonal in shape, and to be furnished with thin, completely 
amalgamated walls. The thickness of the walls varies 
according as the plane of the section corresponds with the 
thickened nodes of the walls or traverses the unthickened 
internodes (PI. IV. fig. 4). At all the angles of junction of 
the corallites are placed well-marked acanthopores, which are 
sometimes minute, but at other times large, circular, thick- 
walled, and showing a distinct lumen (woodcut, fig. 2, A). 
In longitudinal sections (PI. IV. fig. 5, and woodcut, fig. 2, 
B) the walls of the corallites are seen to be thin, but to be 
rendered moniliform by small fusiform thickenings which are 

S laced at corresponding levels in all the tubes. Tabula? are 
evelopcd from these nodal points, but vary much in their 
numbers. Sometimes there arc only very few of these struc¬ 
tures, but at other times they may be developed from almost 
every successive pair of nodal points. 

Thin sections of the type-specimen of 8, crinita show phe¬ 
nomena which are at first sight strikingly unlike those exhi¬ 
bited by the specimens just alluded to. Thus in transverse 
sections of the type-specimen (PI. IV. figs. 1 and 2) the 
corallites are seen to be polygonal and for the most part fur¬ 
nished with thin dark linear walls, at the angles of junction 
of which are placed small acanthopores. Here and there, 
however, at tolerably regular intervals, we observe groups of 
comparatively small-sized corallites, with thicker walls and 
larger acanthopores (PI. IV. fig. 1). The peculiar feature of 
this specimen, however, lies in the fact that the thin proper 
walls of the corallites are uniformly lined by a continuous 
investment of brown calcareous substance of considerable 
thickness (PI. IV. fig. 2). This investment is so invariably 
present, is so constant in its thickness, and so exceedingly 
regular in its development, that it has every appearance 
presented by the layer of secondary sclerenchyma which is 
deposited on the inside of the proper wall m Pachypora , 
Laceripora , and other similar corals. Precisely the same 
thing is exhibited by longitudinal sections of the type-specimen 
(PI. IV. fig. 8), which show the proper moniliform walls of 
the corallites invested on both sides by the same dense and 
regular deposit. Our first impression therefore was that we 
had to deal here with a thick secondary investment of scleren¬ 
chyma, such as is found lining the visceral chambers in various 
types of tabulate corals. Further investigation, however, 
satisfied us that this view was untenable, and that this curious 
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investment, in spite of its extraordinarily regular development, 
is of inorganic origin, and is produced by a post-mortem depo¬ 
sition of carbonate of lime within the cavities of the tubes* 
We have been led to this conclusion principally by two con¬ 
siderations. In the first place we found that in one speci¬ 
men of 8 . crinita , as above described, this secondary lining of 
the tubes had no existence at all (PI. IV. fig. 4). In the 
second place we found that in another specimen of the same 
Species this singular brown lining was present, but was irre¬ 
gular in its development, terminating in a ragged free edge 
where it surrounded the visceral chamber. We may therefore 
regard the figures in PI. IV. as belonging to one and the same 
species—those of the type-specimen (figs. 1-3) having under¬ 
gone this curious process of mineralization^ while those of the 
specimen in the “ McCormick collection ” (figs. 4 and 5) are free 
from this. Such other differences as way be observed between 
these two seta of sections (upart from the absence or presence 
of this investment) are not only slight, but are easily explained 
by the fact that those of the type specimen are from the axis 
of the corallum, while those of the second set are from the 
peripheral region. 

Formation and Locality. Permo-Carboniferous (?). The 
type-specimen is from lllawarra, New South Wales. In addi¬ 
tion to the type-specimen the British Museum contains two 
specimens, in precisely the sam^ state of preservation as the 
type, collected by Dr. M*Cormick during the voyage of the 
* Erebus ’ and i Terror ’ in either Tasmania or New South 
Wales. These specimens are distinctly sublobate in form, 
and it is from one of these that the sections represented in 
figs, 4 and 5, PI. IV., have been taken. Other specimens of 
this species contained in the collection of the British Museum 
are as follows :—(1) Two specimens from Wollongong, New 
South Wales, one of which exhibits the characteristic nodular 
appearance presented by so many of the fossils of that locality* 
In all essential respects these specimens resemble the type- 
specimen, one being massive and the other sublobate. (2) 
Three silicified specimens, from Eaglehawk Neck, Tasmania. 
We have examined thin sections of one of these, and have 
little hesitation in identifying them with 8. crinita : but their 
state of preservation is very poor. (3) A small silicified 
specimen, believed to be from Point Puer, Tasmania. 

Stenopora? gracilis , Dana, sp. 

Chatetes gracilis } Dana, Wilkes’ U. S. Explor. Exped. vol, x. Geology 
(1840), p> 712, Atlas, t. ii. figs. 10,10 aU. 

Spec, char . “Ramose, branches slender, to 3 lines 
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thick ; cells sub-elliptical and having the border a little promi¬ 
nent. Columns of the size in the ovata (about six to a line in 
breadth), even, with few constrictions.’ 1 {Dai ia.) 

Ohs. We have never been able to satisfactorily detect this 
species in any collection of Australian Stenopora} yet examined 
by us. It appears, however, to be distinguished by the 
remarkable paucity of annular thickenings and constrictions, 
or, at times ? their total absence. This feature has led us to 
even doubt if it be a Stenopora , although in general habit it 
bears a strong resemblance to the other previously-cited 
species. 

Formation and Locality . Carboniferous?, Wollongong 
Point and Black Head, Illawarra, New South Wales (Dana). 

Stenopora ? sp. 

Stenopora? wp. T Nicb. & Eth., Jun,, Ann. Sc Mag. Nat. Hist. 1879, 
vol. iv. p. 276. 

Ohs. In our paper on the u Palaeozoic Corals of Northern 
Queensland ” we drew attention to what may prove to be 
another species of Stenopora . For further information we 
refer to our previous description, simply remarking that we 
are not at present in a position to offer additional particulars. 

Formation and Locality . Carboniferous, Grympie, North 
Queensland. (Coil. Brit. Mus. and Geol. Survey, Queensland.) 


EXPLANATION OF THE PLATES. 

Platk III. 

Fig, 1. Tangential section of the Strzeleckian type-specimen of Stenopora 
* ovata, Lonsd., enlarged about twenty-four times. 

Fig, 2. Longitudinal section of the same specimen, similarly enlarged. 
//, supposed mural pore. 

Fig. 3. Tangential section or another specimen of Stenopora ovata, Lonsd. 
(from the Milligan collection), enlarged about twenty-four 
times. 

Fig. 4. Vertical section of the same, similarly enlarged. 

Fig. 5. Tangential section of Stenopora australis, Nioh. Sc Eth., Jun., en¬ 
larged about twenty-four times. 

Fig . 6. Vertical section of the same, similarly enlarged. 

Fig. 7. Tangential section of 8ten<y>ora LeichhardtU, Nicb. k Eth., Jun,, 
enlarged about twenty-four times. 

Fig. 8. Vertical section of the same, similarly enlarged. 

Fig. 9. Tangential section of Stenopora tasmanieims, Lonsd., enlarged 
about twenty-four times. 

Fig. 10. Longitudinal section of a few of the tubes of the same, similarly 
enlarged. The section is taken from the outer part of a trans¬ 
verse slice. 

Fig. 11. Mouths of some of the corallites of S. tasmarnensis, Lonsd., 
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slightly enlarged, showing the spiniform terminations of the 
octtuthopores and the perforated tabula closing the tube-mouths. 
(Copied from Lonsdale.) 

Fig. 12. A few of the cell-mouths of Stmopora taimaniemu , enlarged 
about twenty-four times. The ocanthupores are seen, and some 
of the tube-mouths are furnished with a perforated tabula. 

Fig . 13, Longitudinal section of a frondescent specimen of 8, tasmaniensu, 
enlarged about t\s cnty-four times. 


Vlath IV. 

Fig. 1. Transverse section of the type-specimen of Stenopora crinita , 
Lonsd., enlarged about twehe times. 

Fig. 2. Part of the same section, enlarged about twenty-four times. 

!bXg. 3. Longitudinal section of the same, enlarged about twonty-four 
times 4 

Fig . 4. 'Tangential section in the peripheral region of the corallum of 
another specimen of S. crintia , enlarged about twenty-four 
times. The section traverses in part the thickened portions of 
the corallites and in pnrt the untluckened segments. 

Fg.b. Longitudinal station of the same specimen, enlarged about 
twenty-four times. 


XVII.— The Abyssal Decapod Crustacea of the ‘Albatross' 
Dredgings in the North Atlantic *. By Sidney I. Smith. 

The most interesting feature of the Crustacea collected by 
the * Albatross ’ is the great number of very deep-water or 
abyssal species of Decapoda obtained in a restricted region of 
the western .North Atlantic. The whole number of species 
of true Decapoda dredged by the c Albatross ’ is over 130; 
but nearly half of these are from shallow or comparatively 
shallow water. None of the shallow-water species were taken 
below 1000 fathoms, and it is perhaps best to limit the 
abyssal fauna to depths greater than this, although some true 
deep-water species are excluded by adopting so great a depth. 
Taking this limit strictly we have 44 abyssal species, as 
shown in the following :— 

* This article is in the main abstracted from the introductory portion 
of the author’* “Report on the Decapod Crustacea of the ‘Albatross’ 
Dredgings off the East Coast of the United States during the Summer 
and Autumn of 1884,” with twenty plates, recently presented to the U.S. 
Commissioner of Fish and Fisheries, by whose permission it is here pub¬ 
lished in advance of the Government report. The collections made by 
the * Albatross ’ in the West-Indian region during the winters of 1884 
and 1886 are not referred to in this article, which applies exclusively to 
the region north of Cane Hatter as ; but some of the results of a partial 
examination of the collections made in the summer of 1885 are included. 
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List of Decapo da taken below 100D Fathoms in the North 
Atlantic by the 1 Albatross 1 in 1883-85, with the Bathy~ 
metrical Range of each Species . 

BRACIIYURA. 


Cancrojpea. 

fatlis. 

1. Geryon quinqucdons, Smith . 105 to 1081 

DomrpoiDKA. 

2. Ethusina abyssicola, Smith . 1407 to 2221 

*► 

ANOMITRA. 


Liihodoidka. 


3. Lithodes Agassizii, Smith . 410 to 1256 

Pauujioipea. 

4. Parapagurus pilosimanus, Smith .... 260 to 2221 

Galathkowea. 

* 

6. Munidopsis curvirostra, Whiteaves .. 75 to 1290 

0.-craaflft, Smith . 1742 to 2020 

7. -aim ilia, Smith . 1060 

8. -Bairdii, Smith . 1497 to 1742 

9. -rostrata (A, M.-EdwarcU ftp.) . 1008 to 1366 


MACRURA. 

Eiiyontipje. 


10. Pontacheles soulptus, Smith . 250 to 1081 

11. -naiius, Smith . 705 to 1917 

12. — debilis, Smith . 1290 to 1309 

Cbangonidjb. 

13. Pontophilus abyss}, Smith . 1917 to 2221 


GLYPHOCRANGONri)^. 

14. Glyphocran gon sctilptus, Smith .... 1006 to 1434 

16. -longirostris, Smith. 

Alphkip^;. 

16. Bythocaria gracilis, Smith . . 888 to 1043 

17. Heterocarpus oryx, A. M.-Edward$, 1081 

Nematocabcimp^r. 

18. Nematocarcinus ensiferus, Smith .. 688 to 2033 
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m 


Mibrsii dm. 

faths. 

10. Acanthephyra Agassizii, Smith _£ 


20. -, an. 2069 

21. -microphthalraa, Smith ...... 2574 to 2020 

22. -breviroatris, Smith . 1895 to 2949 

23. -gracilis, Smith . 2512 

24. Oplophorus, sp. ...1250 

25. Notostomus robustus, Smith . 1809 to 1655 

20. -"wscus, Smith .2949 

27. Meniugodora mollis. Smith . 1100 to 1080 

28. Hymcnodora glaciftlis, G. O. Sars . . 2309 to 2949 

29. -gracilis, Smith . 820 to 2949 

PaSipiiaidjjs. 

80. Pafliphae princeps, Smith ........ 444 to 1842 

81. Parapasiphocsuieatifrons, Smith .. 510 to 2949 

32. -criatata, Smith . 820 to 1028 

33, -compta, Smith . 3537 to 2309 


pMNJBlDiE. 

84. Hymenopenmus microps, Smith . 

85. Aristeufi P trideiiH, Smith . 

80. Ropomndua tenor, Smittt. . 

27. Amaloponams elegaus, Smith ... 
38, J lent licecotee Bartletti, Smith , , , 
89. Benthonectos Wipes, Smith . 

* 40. Btmthoeicymue ? carinatus, Smith 

41. -moratus, Smith . 

Skkokstid^ 


42. Sorgestes arctic us, Kniyer . 221 to 2516 

43 . -robustus, Smith \ . 500 to 2574 

44 . mollis, Smith . 373 to 2949 


The following apeeics, though not yet recorded from below 
1000 fathoms, might properly enough be added to this list, 
as they all undoubtedly extend below the 1000-fathom line:— 


faths. 

45. Sclerocrangon Agassi 2 ii, Smith .... 890 to 959 

46. Sabinea princeps Smith . 853 to 888 

47. ISeinalocarcinus cursor, A. At.-jEclw. 884 to 838 

48. Acanthephyra eximia. Smith . 988 

49. Ephyrina Benedict!, Smith . 969 


* A small specimen, unquestionably of this species, was taken at the 
surface in a hand-net at 30.45 p.m., Aug. 31, 1884, north lat. 89° 35', 
west long. 71° 18' approximately. The specimen was kept alive for half 
an hour, and then placed in alcohol whilo still alive. 
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006 to 2620 
848 to 2620 
1200 to 2949 
445 to 2369 
578 to 1081 
093 to 1043 
1020 

1537 to 1710 
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The first question which arises in discussing the bathyme¬ 
trical habitats of the species in this list is: Which of them 
actually inhabited the bottom, or the region near the bottom, at 
the depths from which they are recorded, and what depths do 
the remaining species inhabit ? That none of them are truly 
pelagic surface species may, I think, be taken for granted, for 
with the single exception of Acanthephyra Agassizii none of 
the free-swimming species have been taken anywhere near 
the surface. 

The first fifteen species in the list, and 45 and 46 as well, 
are unquestionably inhabitants of the bottom, and never swim 
any great distance from it. Nos. 16, 17, 18, and 47, though 
species which may swim freely for considerable distances from 
the bottom, undoubtedly rest upon it a part of the time, the 
structure of the perasopods being fitted apparently to do this. 

The species of Acanthephyra , Oplophorus , Ephyrina , Noto~ 
stomiiSy Meningodora , and Hymenodora , which are very much 
alike in the structure of the articular appendages and branchice 
and are here grouped together as Miersiidm, are among the 
most common and characteristic forms taken in trawling at 
great depths; and it is perhaps doubtful whether any of them 
are, strictly speaking, inhabitant!*of the bottom. The occur¬ 
rence at the surface of a living and active specimen of Acan¬ 
thephyra Agassizii shows that this species at least is capable 
of living at the surface in water of a temperature raoie than 
thirty degrees higher than that of the abyssal depths. Such 
facts make it very difficult to draw any conclusions from the 
mere finding of specimens of any free-swimming species in 
the trawl coming from particular depths, and we are compelled 
to resort to the structure of the animal itself for evidence as to 
the depth of its habitat. The highly-developed black eyes, 
the comparatively small eggs, and the firm integument of 
Acanthephyra Agassizii ana A . eocimia are some evidence, 
though perhaps inconclusive, that these species do not nor¬ 
mally inhabit the greatest depths from which the former 
species has been recorded; ana neither the length nor the 
structure of the perceopods shows special adaptation for resting 
on soft oozy bottoms. We are therefore led to conclude 
that these two species normally inhabit the upper part of the 
vast space between the surface and bottom regions. The 
similarity in the structure of the perseopods in all the species 
of the genus except A . gracilis apparently indicates similarity 
in habits ; but the imperfectly developed eyes and soft integu¬ 
ment of A . microphtnalma and A. brevirostris are evidence 
that these species inhabit greater depths than A. Agassizii 
and 4. eximia , and that they are truly abyssal if not bottom- 
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inhabiting species, and their absence from the trawl when 
coming from moderate depths, as shown in the records of their 
capture, helps to confirm this. The small number and great 
size of the eggs of A. gracilis would seem to indicate an 
abyssal habitat for that species also; but the large black 
eyes are probable evidence that it does not descend to the 
extreme depths inhabited by A. mierophtkalma. 

Their similarity of structure makes it probable that the 
species of Oplophorus ) Evhyrina , Notostomus , Meningodora } 
and Hymenodora are similar in habits to the species of Acan- 
thephyra , and the structure of their eyes and integument, and 
the small number and great size of the eggs in the species in 
which they arc known, as well as the records of their capture, 
indicate that they are all abyssal or at least deep-water species. 

The form of the body and the structure of tlie peraeopods of 
JPasiphae princept indicate thp,t, like the other species of the 
genus, it is a free-swimming species, probably never resting 
on the bottom. It is probably neither a truly abyssal nor, 
judging from the size of the eggs as well as the records of its 
capture, a surface species. The structure of the eyes, the 
very small number and great size of the eggs, and the soft 
integument of the species of Varapasipha? , render it probable 
that they are really abyssal species, though probably not con¬ 
fined to the immediate region of the bottom. 

The eight species of Pemeidie in the list are undoubtedly all 
free-swimming forms not confined to the immediate region of 
the bottom ; but, judging from the relatively small size of the 
eyes and the presence of well-developed ocular papillao, they 
are all deep-water if not abyssal species. 

The records of occurrence of the three species of Sergcstes 
show that they are not confined to abyssal depths. The 
relatively small eyes and exceedingly soft integument of 8 . 
mollis would seem to indicate that it inhabited much greater 
depths than the other species; but the records of its capture 
afford no additional evidence of this. 

We may then divide these species provisionally into the 
* four following classes - 


I. Species inhabiting the Bottom or its immediate 
Neighbourhood . 


Goryon quinquedena. 
Ethusina abysaicola. 
Lithodee Aguftsieii. 
P&rapagurus piloaimanua. 
Mumdopais curvirostra. 
-crasaa. 


Munidopsis eirailie. 

-Bairdii. 

-rostra to. 

Pentacholes scupltus. 

-nanus, 

— debilis. 


14 * 
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ScleTOorangon AgaSHj/Ji. 
Pontophilus abyssi. 
8abinoa princeps. 

Glyph ocrangon sculping 
-longirostrie, 


Bythocaria gracilis. 
IleieroctU'pus oryx. 
Neumtoearcimis maiferus. 
—— cursor. 


II. Species probably not confined to the, immediate Neigh¬ 
bourhood of the Bottom , but showing structural evidence, of 
inhabiting Abyssal Depths, 


A con thephy ra mi croph th aim a. 

-brevirostris. 

Oplnphorua, sp. 

Notostomus robust us. 

-visous. 

Mcningodora mollis. 


Ilymenojora glacialiM, 

-gracilis. 

Parapasipiiae sulcatifrons. 

-eri*tn tu. 

-compta. 


TIT- Doubtful y but probably inhabiting Abyssal Depths, 


A can thephy ra gracilis. 
Ephyrina Bonodioti. 
Hymenopoufious microps. 
Aristeua P trident*. 
Ilopomadus tenor. 
Amalopenams elegans. 


lt»mthoeoetea Bortlotti. 
Benthoncctos filipes. 
Benthosicymus P carinatus 

-moratus. 

Sergoetes mollis. 


IV. Species probably not inhabiting Abyssal Depths, 

Acanthephyra Agaaaizii. Paaipliao princops. 

-eximia. Sergostos nreticus. 

--, sp. * -rohustus. 


Summing up tlieae lists according to the greatest depths 
from which the species are recorded, we have the following:— 


Class. 

Abyssal. 

IMrrw 1000 
taths. 

Below 2000 
faths. 

1. From the noighbour- 
hood of the bottom 

21 

18 

----- 

r, „ 

II. Abyssal, hut not con¬ 
fined to the bottom. 

11 

11 

7 

III. Doubtful, but probably 
abyssal . 

1 

11 

10 

■ 

0 



IV. Probably not abyssal.. 

0 

5 j 

4 

Total. 

41) 

44 

22 


The great differences in depth through which some of the 
Bpecies, unquestionably inhabiting the region of the bottom, 
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are recorded as ranging is worthy of notice. Of the 18 
inhabitants of the neighbourhood of the bottom which are 
recorded as taken below 1000 fathoms, 9 have a recorded 
lange of over 800 fathoms, and one of them, Parapagurus 
pilosimanusy of nearly 2000 fathoms. The case of the Pam- 
pay nr us is very remarkable. It was taken at fifteen stations and 
in from 250 to 040 fathoms by the 1 Fish Hawk ’ and ( Blake ’ 
in 1880-82, and in great abundance at one station in 519 
fathoms, where nearly four hundred large specimens were 
taken at once. All these earlier specimens were inhabiting 
careinoocia of Epizoanthus paquriphihes. 

In the i Albatross’ dredgings of 1883-85 it was taken at 
twenty-one stations, ranging in depth from 353 to 2221 
fathoms ; but at fourteen of these stations, all of which were 
below 1500 fathoms, none of the specimens were associated 
with the same species of Epizoanthus , some of them being in 
Epizoanthus abyss/nun , others in naked gastropod shells, and 
Olliers still in an actiuiuu polyp, apparently the Urticina 
consorsy Venill, which often serves for the careinoecium of 
j$ym pay urns j>ictus from 104 to 204 fathoms. 

The large size of many of the species is very remarkable, 
but no more so than the apparent absence of all very small 
species of Decapoda from the abyssal fauna. Of the forty- 
nine species enumerated above, not one can be considered small 
for the group to which it belongs^ while more than a dozen 
of them are very large. Geryon quinqnedens is one of the 
largest Urachyurans known, the carapace in some specimens 
"being 5 inches lon^ and 0 broad ; specimens of the great spiny 
Lithodes Agassiz if measure 7 inches in length andO in breadth 
of carapace, and the outstretched legs over 3 feet in extent; 
Munidopsis crasscUairdii\ and rostrata are the three largest 
known species of Galatheidm; Sabinea pr in ceps reaches over 
5 inches in length, and is probably the largest known Cran- 
gonid, though its size is very nearly equalled by the species 
of Glyphocrangon ; ISotostomus robustus is often 6 inches in 
length and veiy stout; Pasiphac princeps attains a length of 
nearly 3 inches, and is a giant in the family to which it 
belongs ; Aristeus? tridens equals a foot in length, and is but 
little larger than Ihpomadus tenor; and Sergestes robust us 
and mollis are apparently the largest known species of Ser- 
gestidee. 

The colour of the abyssal Decapoda is very characteristic. 
A lew species are apparently nearly colourless; but the great 
majority are some shade of red or orange, and I have seen no 
evidence of any other bright colour. A few species from 
between 100 and 300 fathoms are conspicuously marked with 
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scarlet or vermilion ; but such bright markings were not 
noticed in any species from below 1000 fathoms. Below 
this depth orange-red of varying intensity is apparently the 
most common colour, although in several species, very notably 
in Notostomus rolustus y the colour is an exceedingly intense 
dark crimson. 

The structure of the eyes of the abyssal Decapoda is of the 
highest interest, and worthy of the most minute and careful 
investigation and comparison with the corresponding struc¬ 
tures ol shallow-water species. Such an investigation I have 
not been able thus far to make ; but the importance of the 
subject induces me to record the results of a superficial exa¬ 
mination of the external characters of the eyes of most of the 
abyssal species from the 1 Albatross ' collections. 

if we exclude from this examination all the species whose 
bathymetrical habitat is in any degree doubtful, and examine 
the twenty-one species given as inhabiting the immediate 
neighbourhood of the bottom, we find that Geryon quinquedens, 
Lithodes Agassizii, and Sab me a princeps have normal well- 
developed large black eyes, apparently entirely similar to those 
of the allied shallow-water species ; Sclerocrangon Agassizii , 
Bythocaris gracilis f Ileterocarpus oryx y Nematocarcinus ensi - 
fcrus } and JV. cursor have normal black eyes a little smaller 
than the allied shallow-water species; Ethnsma abyssicola 
and Parajmgurus pilosimanus have distinctly faceted black 
eyes, which, though very much smaller than in most shallow- 
water species, are still fully as large and apparently quite as 
peifect as in those of some shallow-water species, in which 
they are evidently sensitive to ordinary changes of light. The 
eyes of the species of Glypftocrangon are very large, with the 
faceted surface much larger than in the allied shallow-water 
species; but they arc borne on very short stalks with compa¬ 
ratively little mobility, and have dark purple instead of black 
pigment ; the eyes of Pontophilus abyssi are lighter in 
colour than those of the species of Glyphocrangon , but are 
faceted and apparently have some ot the normal visual 
elements ; all the species of Munidopsis and Pentachclea have 
peculiarly modified eyes from which the normal visual elements 
are apparently wanting. Of these twenty-one abyssal species, 
eight are thus seen to have normal black eyes, two have 
abnormally small eyes, and three have eyes with purplish or 
very light-coloured pigment, while eight have eyes of aoubtful 
function. If we confine the examination to the five species 
taken below 2000 fathoms, we have one with well-developed 
black eyes, two with abnormally small black eyes, one with 
light-coloured eyes, and one with eyes of doubtful function. 



Decapod Crustacea of the North Atlantic . 195 

These facts and the comparison of the eyes and the colour 
of the abyssal species with the blind and colourless cave¬ 
dwelling Crustaceans certainly indicate some difference in the 
conditions as to light in caverns and in the abysses of the 
ocean, and make it appear probable, in spite of the objections 
of the physicists, that some kind of luminous vibrations do 
penetrate to depths exceeding even 2000 fathoms. The fact 
that, excluding shallow-water species, there is no definite rela¬ 
tion between the amount of the modification of the eyes and 
the depth which the species inhabit, many of the species with 
the most highly modified eyes being inhabitants of much less 
than 1000 fathoms, might at first be thought antagonistic to 
this view. But when we consider how vastly greater the 
purity of the water must be iu the deep ocean far from land 
than in the comparatively shallow waters near the borders of 
the continents, and how much more transparent the waters of 
the occiln abysses than the surface waters above, we can 
readily understand that there may usually be as much light 
at 2000 fathoms in mid-ocean as at 500, or even at 200, near a 
continental border. These considerations also explain how 
the eyes of specimens of species like Parupagurus puosimanus } 
coming fiom 2220 fathoms, are not perceptibly different from 
the eyes of specimens from 2.50 fathoms. 

Although some abyssal species do have well-developed 
black eyes, there can be no question that there is a tendency 
towaards very radical modification or obliteration of the normal 
visual organs in species inhabiting deep water. The simplest 
and most direct form of this tendency is shown in the gradual 
reduction in the number of the visual elements, resulting in 
the obsolescence and in some cases in final obliteration of the 
eye. The stages of such a process are well represented even 
among the adults of living species. The abyssal species with 
black eyes referred to in a previous paragiaph contain the first 
part of such a series, beginning with species like Geryon 
quinquedens and Lithodes Agassizii and ending with Ethusina 
abys&icola , in which there are only a few visual elements at 
the tips of the immobile eyestalks. A still later stage is re¬ 
presented by A, Milne-.Edwards’s genus Gymonomu$ y m which 
the eyestalxs are immobile spiny rods tapering to obtuse 
points, without visual elements or *even (according to the 
description) a cornea. Cymonomus is not known to be an 
abyssal genus, neither of the species having been recorded 
from much below 700 fathoms, and is a good example of the 
fact already mentioned that many of the species with the most 
highly modified eyes arc inhabitants of comparatively shallow 
water. There are, however, several cases of closely allied 
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species inhabiting different depths where the eyes of the deepet- 
water species are much the smaller; for example: $ympa~ 
gurus ptctus, 164 to 264, and Parapaguruspihttimanus, 250 to 
2221 fathoms ; Pontophtlus gracilis, 225 to 458, and P. a by an, 
1917 to 2221 fathoms; and Nemaiocarcinus cursor, 384 to 838, 
and N. ensiferus, 588 to 2033 fathoms. 

In a large number of deep-water and abyssal species the 
ocular pigment is dark purplish, brownish, reddish^ light 
purplish, light reddish, or even nearly colourless, while the 
number of visual elements may be cither very much less or 
very much greater than usual. The eyes of the species of 
Glyphocrangon and of Benlhonectes are good examples of 
highly developed eyes of this class. In many cases the presence 
of light-coloured pigment is accompanied with reduction in 
the number of visual elements precisely as in black eyes, 
Parapasiphae sulcatifrons , P. cristata , Acanthephyra microph- 
thalma , and the species of Hyrnenodora being good ex¬ 
amples. 

In other cases there arc apparently radical modifications in 
the structural elements of the eye without manifest obsoles¬ 
cence. The large and highly-developed but very short-stalked 
eyes of the species of Glyphocrangon , apparently specialized for 
use in deep water, probably represent one of the earlier 
stages of a transformation which results finally in the oblite¬ 
ration of the visual elements of the normal compound eye and 
the substitution of an essentially different sensory structure. 
In Port tophi lux abysst the transformation has gone further; 
the eyes, though fully as large as in the allied shallow-water 
species, are nearly colourless, not very distinctly faceted, and 
have piobably begun to lose the normal visual elements over 
a portion of the surface. In the eyes of several of the species 
of Munzdopn's the normal visual elements have entirely dis¬ 
appeared, and there is an expanded transparent cornea backed 
by whitish pigment and nervous elements of some kind. I 
am well aware that there is as yet no conclusive evidence that 
these colourless eyes arc anything more than the functionless 
remnants of post-embryonic or inherited organs ; but the fact 
that in some species they are as large as the normal eyes of 
allied shallow-water forms is certainly a strong argument 
against this view. in the species of Pentachmes there is 
still better evidence that the eyes are not functionless; for, 
although they have retreated beneath the front of the cara¬ 
pace, they are still exposed above by the formation of a 
deep sinus in the margin, and the ocular lobe itself has thrown 
off a process which is exposed in a special sinus in the ventral 
margin. It is easy to conceive how these highly modified 
eyes of Pentachchs may have been derived from eyes likeythose 
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of the species of Glyphocrangon and Pontophilus abyssi through 
a stage like the eyes of Calocarts^ which are practically 
sessile, have lost all of the normal visual elements, and have 
only colourless pigment, but still present a large flattened 
transparent cornea at the anterior margin of the carapace. 

It is interesting to note that the highly modified eyes of 
Pentacheles are found in a well-defined group, all the species 
of which have probably been inhabitants of deep water 
for considerable geological periods; while the equally deep¬ 
water species with less modified or obsolescent eyes are much 
more closely allied to shallow-water species-, from whose an¬ 
cestors they may have been derived in comparatively recent 
times. 

The large size and small number of the eggs is a very 
marked characteristic of many deep-sea Decapoda. The eggs 
are extraordinarily large in several species of Munulopsis f 
Glyphocrangon , and Bythocarisy and in Elas mo no tun tnermis 9 
Sabinea princejw, and Pas ip ft ae princeps. But the largest 
Crustacean egg which I have seen is that of the little shrimp 
Parapasiphab eul cat if tons , which carries only from fifteen to 
twenty eggs ; each of which is more than 4 xnillim. in diameter, 
and approximately equal to a hundredth of the bulk of the 
animal producing it. My suggestion (Auier. Journ. JSci. xxviii. 
p. 56, 1884) that the great size of the eggs in the deep-water 
JJecapoda was probably accompanied by an abbreviated 
metamorphosis within the egg, thus producing young of 
large size and in an advanced stage of development, specially 
fitting them to live under conditions similar to those envi¬ 
roning the adults, has already been proved true by Prof. G. 
0. Sars in the case of Bythocaris.leucojns , in which the young 
arc in a stage essentially like the adult before leaving the egg. 

Although the great size of the eggs is highly characteristic 
of many deep-water species, it is by no means characteristic 
of all; and, as the following Table of measurements shows, 
the size of the eggs has no dofinite relation to the bathyme¬ 
trical habitat and is often very different in closely allied 
species, even when both arc inhabitants of deep water. For 
example, the eggs of Acanthepfiyra gracilis are very large, 
while those of A. brevirostris and A. Agassiz it are normally 
small, and those of Pontophilus abyssi are fully as small as 
in the comparatively shallow-water species of the genus, and 
much smaller than those of many shallow-water species of 
Oangonidse. 

For the purpose of comparing the size of the eggs of deep- 
and shallow-water species, measurements of the eggs of a 
number of species of Decapoda, and in some cases the number, 
©^approximate number, carried by an individual, are given in 
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XVriL —On the Geodephagous doleoptera collected by Mr. 
George Lewis in Ceylon. By II. W. Baths, F.R.S. 

[Concluded from p. 150.] 

Subfamily Lacunop ho hi njb. 

Selina Westermanni. 

Selina Westermanni, Motschulslcy, Etud. Ent. 1857, p. 110, t. i. fig. 6; 
Schftum, Burl. ent. Zeit. 1800, p. 172, t. iii. fig 11«, b (= Pselapha- 
ncn 8eto*wt t Walkor, Ann. Ac Mag. Nat. lliet. 1850, iu. p. 62) ; Water- 
house, Aids to Idontif. no. 15, pi. cxx. 

Peradeniya; running in moist places in the half-dry river. 
Subfamily Odacaktiiinje. 

Ophionea cyanocephala. 

Ophionea eyanocephalu, Fabr. Ent. Syst. SuppL p. 00; Doj, Sp. Gen. 
i. p. 173. 

Colombo, in marshes. 

Oplt ionea in ter at itia l is. 

Ophionea interstitiali *, Schmidt-Gobel, Faun. Col. Bivm. p. 20. 
Colombo, in marshes. 

Casnonia hcemorrholdalis . 

Camonia hrrmorrhoidaUt, Motschulaky, Bull. Mosc. 1804, ii. p. 219 ; 
Chaud. Bull. Mosc. 1872, i. p. 404. 

Colombo, in marshes. 

This species must be very near Nietner’s C. punctata (Ann. 
& Mag. Nat. Ilist. 1858), but his description does not agree 
in many points, especially in the colour of the palpi, base of 
antennae, and legs. 

Subfamily PoirsTicmNAs. 

Planetes simplex . 

E . eleganti (Nietner) aftlnis ; differt colore supra toto nigro; episto- 
mate, partibus oris, autumns podibusque rufo-testaceis ; capita 
thoracoque politis discrete punctatis, vertioo medio impunctato; 
thoraco sat augusto, subcordato, angulis postieis subacutis, mar- 
gino tenuiangufttissime redexo j ol> Lm subopaois, lineis totis fero 
aequaliter elevatis. 

Long. 7 millim. 

Peradeniya ; dry sandy bed of river. 

One example only. 
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llelluodes taprobancr . 

Jlrlluodi'* taprobaiur, Westwood, Trans. ISnt. Hoc. iv. p 271), t xxi. 
tig B. 

Kitugallo, in Kest-house, at night. 

Physocrotaphus ceylon icut *. 

Pkijsocrotaphui cn/lonwus, Parry, Trans. Ent. Sue. p. 180, t. xviii. 
tig 4. 

Dikoya. 

Pogonoglossus -? 

Kandy. 

One example, apparently belonging to this genus, but 
differing in the u])[>er surface being clothed with blonde hairs. 
It is, however, not in good condition and cannot be satisfac¬ 
torily d etei mined. 


Subfamily 11 elluonin.b. 

Creagris lab rasa. 

(Way i is Ictftrow , Niettier, Journ. As. Soc. Ben#. 1857, p. 139. 

Aoanthuyenimpiceus, ISchaum, Berl. ent. Zeitschr. 1803, p. 80. 

Colombo, old trees. 

(Jlmudoir restored the genus Creagris (Nietn.), which 
Schuum hud incorporated with Acanthogenim , on account of 
the bilobed penultimate tarsal joints of the species on whieh 
it was founded; with this he restored also the specific name, 
changed by Sehaum, as it had been previously used by Dejean 
for an African species of Acanthogenius . 

Gmphra rujipes. 

Otnphra rtjipes, Kluij, Jahrb. i. p 72. 

Colombo. 


Subfamily Bkaciun/n.k. 


Pheropsophus bimaculatus. 

Pheropsophu* btmacu/uiun, Linn, Maut. p, 532; Di'joau, Sp. G»?u. i. 
p. 200; (Jliiiudoir, Monogr. defl Braehyn. 1870, p, 24. 

Kilugalle. 


Ph eropsoplt vs fuscicollis. 

P/tet opnophus fat* icolli l)oi. Sp, Goa. i. p. 300; Cliaudoir. Monoirr. des 
Brarhyu. 1870, p. 27. 0 

Kitugalle. 
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Pheropsophm Catoirei, 

Pheropsophm Catoirei , Dej. Sp. G<*n. 1 , p. 301, Chaudoir, Monogr. des 
Brarhyn. 1870, p. 14. 

Kandy and Peradeniya. 

Subfamily Obtsogoniinm . 

Orthogonim parallelus . 

Otthoponiut parallelus, Chaudoir, Ann. Soc. Ent. Belg xiv p. 100. 

Subfamily TETnAQONODmiiN&. 

Tetragonoderm v otaph wide#. 

Tetragotiodcru* nofaphioides, MotachuJsliy, Dull. Mosc. 1801, i. p. 1)0, 
Chaudoir, Etude Monogr. dos MasonSidos, dos Totragonodirides, &o. 
1876, p. U. 

Pikoya^ at high elevations, in refuse. 

A species allied to the widely-distributed T. arcuatus, In 
addition to the subapical pale fascia, it lias a subbasal macular 
belt extending from the second to the seventh interstice, and 
a lateral spot nearer the middle on the seventh and eighth inter¬ 
stices, the surface having a changing silky gloss. Air. Lewis 
obtained a good series of the species; in some specimens the sub- 
basal fascia is very faint towards the suture. The thorax lias a 
few ochreous spots, apparently formed of fine tomentum, as 
in the allied species. 

Tetragonoderm cursor . 

T. dilatato (Wiedm.) affinis; diffort- elytrorum fasciis multo angusti- 
oribus auterioreque marginom baud attingente, etc. Fuseescenti- 
cupreus, serioous; antermis, palpis ot pedibus meileo-fhivis ; elytris 
fasciis nmculoais ongustis duabus, apud inters! itia soeundo ml 
oefcavum, antoriore versus autumn e maeulis HegrognUs formata; 
capito thoraceque relative parvis, sericeo-auiois ; eljtris umpliatis, 
margino basali minus obliquo quara in T. dilatato, angulisquo 
humoralibus minus acutis. 

Long. 7. millim. 

Kandy, in the moist sand of river-beds. 

Belongs to the same soction as T . dilatatm 9 in which the 
intermediate tarsi in the male have four rather broad dilated 
joints. The hind legs are much elongated and the middle 
femora in the male abruptly dilated beneath and armed with 
short spines. The elytrul fascim are about half the width of 
those of T. dilatatus , but the spots or lineoles of which they 
are composed have the same proportion inter $e as thoy have 
in that species, as far as the eighth interstice, where they end 
in 2\ cursor . 
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Tctragonoderns jtnibriatus. 

Tdihtato affinis, sod difFert thorace latiorc, transverso, elytrisque 
alitor coloratift. Late oblongo-ovalus, nigro-tcnous ; olytris fusco- 
testaoeifl, faaciis latis duabus iluvo-testaccis nigro-margin atis, mar- 
ginoin uttingentibua autorinrcqu© versus margincm valdo dilatata, 
ibique punctis oeellaiis nigro-ameis insignita: antennis, pal pis 
podibusquo fhivo-tostaceis ; abdomine vorsus npicom rufo-tostaceo ; 
oljtris interstitio tertio bipunctato. 

Long. 7 millim. 

Kandy, with T. cursor . 

Similar in itn broad form to T. tWat at us , and having four 
similarly dilated joints to the intermediate tarsi of the male; 
but the thorax is of broader form and more dilated anteriorly. 
The head also is not narrowly ovate as in T, dUa talus, the 
eyes especially being more prominent. The anterior elytral 
fascia is similar in width up to the sixth interstice; but on 
the seventh and eighth, as also on the margin, it greatly 
expands, being there one third the length of the elytra. The 
posterior fascia is nearly of the same proportions as in T\ 
dilatatus . 


Subfamily Coptobebinji. 

TantiUm brunneua . 

Tnntillus brunnewt, Chaudoir, Ann. Soc. But, Belg. xii. p. 126. 
Dikoya, dead branches. 

Tantillus vittatua . 

Oblongus, nigro-piceus^nitidim; elytmfulvo-tostaoeia, vitta lata com- 
innni suturuh (apiccm baud attingente) mgrtHpicoa, margin© 
laterali medio inf uscato; antennis, palpis pedibusque flavo-teataceis. 
Long. 5 millim. 

Bogawantalawa. 

Differs from T\ brnnneua (^the only other known species) in 
the colour of the elytra, which in T\ brunnem are uniform 
blackish browh or piceous. The elytra are truncated in a 
similar way, and have the two large setiferous punctures on 
the third interstice in the same position, via. the first towards 
the base and the second very near the apex. 

Mlscelus oeybnicus . 

Miscelm ceylonicui, Chaudoir, Berl. eut. Zeitechr. 1801, p. 126. 
Cymindis rujlvcntris, Walker, Ann. & Mag. Nat. Hist. 1868, ii. 

p. 202. 

Colombo. 
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Holcoderm prmmorsus. 

Hvlcoderus pramorsus, Chaudoir, Ann. Roc. Ent. Belg. xii. p. 153. 
Bogawantalawa and Dikoya, at high altitudes. 

Catascopus cm gale mis. 

C. facial i ct C. angulato afflnis, sod difFort capite post oculos suloo 
transverso improsso ; subviolacoo-cyaneus, capito thoraceque sub* 
, viridi-e) anois; fronto propo oculos sieut in C. facudi confuse 
ruga to, vertico embtiliter punctulato; olytris apice extus brovis- 
sirne acute dentato, apice sutnrali obtuse subrotundatim producto, 
pnnetato-striatis, interstitiis 1-4 tequalibus, plains, quiuto atigus- 
tioro pfirum devato, septimo angustissime carinato; thorace sicut 
in 0. anguJato y angulis posticis reciis reflexis. 
tong. 12-14 nnilim. 

Kandy and Balangoda. 

Differs from all the numerous varieties of the widely-distri¬ 
buted Cfacial is and C.angulatus In the more sharply impressed 
transverse groove behind the eyes. The groove is, however, 
not so sharply impressed as in G. enquatus . The colour of 
the elytra is not a rich violet, as on the disk and, in Assamese 
examples, over the whole surface of O. facialis , but a dullish 
steely violet, with a faint mneotis tinge perceptible on the 
borders. In one of the two examples the outer tooth of the 
©lytral truncaturc is extremely small; this seems to approach 
the insect described by Chaudoir erroneously as C. reductm , 
Walker, but it differs m the fifth elytral interstice being not 
carinated. 


Coptodera interrupta , 

Captodera tnterrupfa, Sehmidt-Gobol, Faun. Col. Biriu. p. 63 j Chau- 
aoir, Ann. Roc. Ent. Belg. xii. p. 194. 

Colombo. 


Mochtherus tetraspilotus, 

Machtherns tetraspilotus , MacLeay, Ann. Jav pp. 25, 47 (Dromius) ; 

Chaudoir, Aim, Soc. Ent. Bdg. xii. p, 241. 

Thyreopt&'us teti'asemm, Dejean, 8t>. G6n. v. p. 448. 

Mochthems atiffulatus, Schmidt-Gouel, Faun. Col. Birin, p. 70. 

Pima gems (!) retractus t Walker, Ann. & Mag. Nat. Iiiat. 1868, ii. 
p. 203. 

Cyrtoptet'us quadrinotatw, Motachulaky, Bull. Mosc. 1801, i. p. 106. 

Galle and Colombo. 



204 


Mr. H. W. Bates on Gteodephagou* 


DoJichoctis quadr ip lag iatus. 

Dofirhortts quadr iplagiat us, Moteohulfiky, Bull. Moso 1 Ml, p. 106 
( Cyrtopterus ); Cliaudoir, Ann. Soc. J5nt. Bolg xii. p. 245. 

Colpodes marfjuucollu , Walker, Ann. & Mag. Nat Hist JH59, iil. 

p r>i. 

In many places, on fungi. 

The specific name marginicollis was used for a Colpodes in 
(Jhaudon’s ( Monograph/ published the same year as Walker’s 
unrecognizable description. 

Dolichoctis vitticollis . 

D. quadriplagiato multo minor, piceo-fusous; tkoraco lato ovato, 
ltttoritms late explan at is rniuime refloxis, angulis postkis late 
rot undatis, pallido toptaeeo, vittis duabuw piceo-fusem ; elytrkmar* 
ginibus maculisque elongate utrimpie duabun (intoidum in vifctam 
conjunctib); palpi b, antonms et pedibus pallido testaceis. 

Long. 3J-5 millira. 

Dikoya; refuse in damp jungle. 

The thorax is relatively broader and much more regularly 
ovate than in />. quadr iplagiatns 1 the hind angles being entirely 
rounded off, the sides evenly rounded, with broadly explanated 
and very slightly upturned margins. The head is smaller 
and the eyes less prominent; the elytra arc relatively short 
and ovate in outline; the lateral pale border occupies the two 
marginal intenstices. 

Doliclioctis gonioderus. 

Angustus, fuBCO-piceus, nitidus; elyiris nigro-pioeis; antennis, parti- 
bus oris, thoracis margino podibuaquo pallido testaceis, femoribui 
medio tibiisquo fuscescen til>us, elytris margine lateral! et utrinqu© 
maculis olongatis tribus (prima antoro-discoiduli eeouudft etf 
tertia Bubapicalibus) pallido testaoois ; thoraco angusto, hexagom^ 
marginibns lateralibus angusto explanatis, yald© refiexis, «mt# 
medium utrinque valdo angulatis, augulis anticis promimilis, pos* 
ticis obtusis, margino basali propo unguium obliquato. 

Long. 4 raillim. 

Kitugalle, in refuse. One example only. 

Allied to D. angulicollis (Chaud.), but the spots of the 
elytra different in number ana position, being three on each 
clytion—one elongate, not reaching the base, and andhfc# 
nearly in a point about the middle; the two others shorty ' 
side by side near the apex, the outer spot a little anterior 
the inner one. 
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Dolichoctis fasciola . 

D. striata* quoad formam similis, sed thorace paullo angustiore, elytris 
maculis rufis quatuor eubtratisvems. Piceo-fuseus ; autennis, 
palpis, labri margino, genu bus, tibiis apice tarsisque melleo-flavis ; 
thoraco transverse medio angulato, angulis postieis subrotundatis, 
margin© latcrali late reflexo, rufo-testaceo; elytris marginibus et 
maculis ntrinque duabus sat magnis transvorsim ovatis, rufis, 
apice oblique sinuato-truncatis. 

Long. 5 millim. 

13 al an god a, under bark among fungi. 

Differs from the other similarly-coloured red-spotted species 
( D . tetracolon and D . tetrastigma) in the obtuse hind angles 
of the thorax, which are rounded at their apices, and not 
preceded by a sinuosity. In this respect it agrees with 
l), striata, from which it differs in the thorax being less 
broad, its width being not more than one third more than the 
length. The anterior red spot of the elytra extends from the 
third to the eighth stria, the posterior (which is narrower) 
from the first to the eighth. The elytra have not the irides¬ 
cent gloss that distinguishes JJ. striata, and the margins of 
the thorax are much paler in colour. 

Subfamily Dbomiinjb . 

Dromius orthogomaides. 

D, brevidpiti (Bates) affinis ; differt thorace late quadrate a medio ait- 
tieeleviter rotundato-nngustato, angulis anticis rotundatis etc. ()b- 
longus, piceo-fusous, subnitidus, thorace marginibus pnllidioribus ; 
antennis. partibus oris tarsisque testaceo-fiuvis, femoribus tibiisque 
pallid© fuscis ; capita lato antice brevi et obtuso, oculis magnis; 
palpis sat crassis, articulo apicali oblongo, apico obliquo ©xcavato- 
truncato ; thorace sicut in OrtJtogonio late quadrate, antice rotun- 
dato, levitor angustato, angulis anticis oranino rotundatis, postieis 
rectis, margin© laterali late explanato-reflexo, dorso subtiliter 
transversim striato ; elytris oblongin, sat prof unde striatis, apice 
transversim leviter sinuatim trunoatia, interstitiis aubconvexis, 
atriis fundo hie illic subinterruptis, interstitio septimo seriatim 
punctato. 

Long. millim. 

Dikoya, under bark. 

The facies of this species, owing to its broad thorax and 
oblong parallel-sided outline, is very unlike that of the genus 
Dromius , but all its essential characters arc those of that genus. 
The thickened palpi, with their truncated apices obliquely 
sliced off and hollowed on one side, are a further development 
Ann . & May. N. Hist Ser. 5. Vol . xvii. 15 
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of what is seen in 7). breviceps and D . crassipalpis of Japan, 
Many species, including D. piceus , have the peculiar row of 
punctures on the seventh interstice, near the sixth stria, which 
is a reliable sign of affinity. 

Dromius steno. 

D. longicipiti (Dej.) quoad formtim similis. jEnesoenti-fuscua sub- 
rufescens ; an tennis, partibus oris pcdibitsque mclleo-flavis ; cnpito 
elongato, oculis parum prorainontibus, fronle ot oecipite (medio 
vorticis lmvi excepto) longitudinalitcr siiigostis ; thoract* auguste 
corduto, latoribus perparum sinuatis, an gusto cxplanato-rofioxis, 
angulis posticis obtusis, dorso transversim strigoHo ; elytris olon- 
gatis ab lnimoris valde angustia usque ad apiccm gradatun levit-or 
dilatatis, a])ico recte obtuse truncatis, striis omnibus integris sat 
acute insculptis, intorstitiia mcdiocriter convexis, lertio et septimo 
seriatim notifcero-punctatis. 

Long. () millim. 

Nuwara Eliya, near the lake. 

Allied to I). lonyiceps. Palpi with acuminated terminal 
joints. Claws with about four strong denticulations. The 
eyes are more prominent than in T). lonyiceps , the thorax 
similar in shape, but with more distinct hind angles, which 
form with the base nearly a rectangle, obtuse at the apex ; 
the elytra have rather strongly incised striae, which are scarce 
perceptibly punctulated. 

Tllrckrus xantftopus . 

Minutus, dopressus, fusco- vel nigro-acneus, vix nitidus; antennis pal- 
pis ct femonbus piceo-fuscib, ‘tibiis t&rsiaque pallido flavis; oapifce 
quaru in B. tjlnhrato majore, planato, alutacoo; thorace fere sicut 
in B. (fhbntta cordate, basi rotundato-lobalo, angulis exatantibus, 
acutis ; elytris ahitoccis, baud profunde striatis. 

Long. 2\ raiilim. 

Colombo. One example. 

The legs are coloured and the elytra striated as in #. 9 trigi~ 
collis ; the whole upper surface is subopaque, silky-shining, 
and very finely alutaceous, the thorax less so than the head 
and elytra. 


Apristus sub transparent, 

Apristm nubtransparms, Motschulsky, Bull. Mosc. 1801, i, p, 104. 

Hadley and Dikoya, running on banks in the mid-day 
sum 

Agrees very well with Motschulsky’s description, except 
that the surface is much more silky than his phrase €t vix 
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sericeo nitidus ” would seem to express, and the thorax can 
scarcely be called “ subtransverso.” The species belongs to 
the narrow forms of the genus, and the thorax is cordate with 
prominent angles, as broad as long only at its apex. 

Lionych m albivitti #, 

L. qnadriUo (Duftfl.) quoad formam sirailis, sed multo minor et 
relative panllo brevior. Supra totus alntacous fere opacus, obscure 
viridi-ameus ; elytris utrinque vittalata testaceo-alba a medio bosi 
(ibique anguniftta) usfpie long© ultra medium; antennis articulis 
1-2 tibiisquo ruto-testacois ; epistomate acute trioarinato; elytris 
margin© basali prope scutellum auguste sinuato, versus humeros 
valde antic© arcuato, dorso subtilissirao striatis, sericeis. 

Long. 2f millim. 

Peradeniya, in hot sandy places. 

The broad white vitta on each elytron extends from the 
middle of the base to four fifths the elytral length, and leaves 
the sutural (one or two interstices) and a broader but more 
irregular marginal vitta of the dull blackish ground-colour. 


Subfamily Demetritnah, 

Teh-a (jo n lea fusca . 

Tetragcnica fusca, Motflchulsky, Ktud. Ent. 1859, p 28. 

Nuwara Kliya, Dikoya, and Bogawantalawa; by beating 
dead branches. 

Motschulslcy’s description of h is genus Tetragonica is full and 
accurate ; 1 can only add to it that the feebly emarginated tip 
of the ligula bears two bristles, that the surface of the tarsi is 
clothed with a number of stiff hairs, and the side of the thorax 
has two seta', the first before the middle and the second near 
the hind augle. It is nearly allied to Demetrias , with which 
it agrees in the paraglossie not surrounding the apex of the 
ligula, which is novny and slightly emarginated, and the acu¬ 
minated palpi, characters which, according to Chaudoir, 
exclude Dernetrias and its allies from his subfamily Callei- 
dinse. The thorax is truncated at the base and shows no 
tendency to the lobular form characteristic of the Lebiime, 
Cymindiuse, and most of the Dromiinse. 

The genus Peliocypas , of which Schmidt-Gobel describes 
four species from Burma, agrees exactly with Tetragonica , 
except that the labial palpi are truncated. If it could be sup¬ 
posed that so careful an observer had mistaken the form of 
the labial palpi, some of his descriptions accord well with 
Ceylonese species of Tetragonica , 


15 * 
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Tetragonica mellea . 

Melleo-flava: oapite thoraceque rufo-volfusco-testaceis, nitidis; elytris 
vitta utrinque snbmarginali vngo delimitata (interdum obsolete) 
ante apiccin intus eurvata, fuaoa; fronto quadrifovcolato, oapite 
post oeulos obliquo recto anguslato ; thoraco quadra to, latoribua 
rectis postico porparum sinuatis; elytris anguste elongate- 
oblongis, postice paullo dilatatis, apice valde obliquo »inuatod rttn- 
catis, augulo exteriore rotunda! o, Kuturaliquo recto, houd profunde 
striatis, striis 8-9 approximate, parallels, interstitiis planis, tertio 
punctis sefciferis magnis duobus, prime versus basin seenndo prope 
ftpicom: pedibus curtis, tibiis 4 poslicis, intus spinulosis, tarsis 
supra setis paucis, unguibus pedinatis. 

Long. 0 milliiu. 

Colombo. 

The four posterior tibia* though slender are slightly thick¬ 
ened, or calf-shaped, in the middle of their inner sides. The 
basal joint of the hind tarsi is nearly as long as two to four 
taken together. The two setiferous punctures of the elytra 
occupy the whole width of the third interstice. 

Tetragonica catenata . 

T, mellea? quoad formam simillima; colore obscurior; oastaneo-fnaoa, 
nitida ; elytris enstaneo-rufis, post medium fuscis apieeque utrinque 
macula sat grandi fbivo*testacea; nritonnis, partibus oris pedibusque 
melleo-flavis; froute 4-fovoolftt a; thorace quadrato, angulis posticis 
valde obtusis vel oblique truncatis; el)tris interstitiis oonvexis, 
tertio punctis soliferis sex, quinto tribus, spatiis inter puncta elon- 
gato-tuberculatis. 

Long. 5 millirn. 

JBogawantalawa. 

The elongated tubercles or parts of the interstices between 
the setiferous punctures, which latter extend across the inter¬ 
stices, are chiefly near the base of the elytra. 

Tetragonica intermedia . 

T. mellece quoad formam et colores similliraa, differt solum vitta 
fusca, poatice haud infcus ourvata apieeque elytrorum late olatu 
flavescenti; thorace quadrato, angulis posticis fere rectis, nullo 
raodo truncatis; elytris subpunctato-striatis, interstitiis paullo 
elovatis, tertio et qumto punctis setiferis tribus. 

Loug. 4J millim. 

Horton Plains, 

Exactly intermediate in colours, in the form of the hind 
angles of the thorax and elytral interstices, between T. mellea 
and T. catenata . 
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Tetragonica euproctoides . 

Brevius, proeeipue elytris latius oblongis, postiee minus dilafcatis, rufo- 
testacois; atilennia, palpis, pedibus et elytria flavo-testaceis, his 
autura, vitta submarginali (per apicera usque ad suturam duota) 
fasoiaque post medium (apud suturam dilatata) sat vage delimi- 
tat a, fuscis; thoraco brevius quadrato, paullo transverso, lateribus 
postiee leviter sinuatis, angulis postiois fere rectis, apioe haud 
acutis et margine basali prope angulos paullulum obliquato, dorso 
transversim strigoso ; elytris oblongis, apiee minus oblique sinu- 
ato-truncatis, subpunctulato-striatis, interstitiis fere planis, tertio 
punctis setiferis duobus, primo versus basin secundo versus 
apicem. 

Long. 5 miilim. 

ColomlK). 

In colour and markings resembling Central-American 
species of Euproctm , and, judging from the description, also 
Peliocypm siynifer of Schmidt-Gobel. The latter is, how¬ 
ever, a much smaller insect (1J lin.). The hindmost tibif^ 
have a ealf-like dilatation, much less pronounced than in 
T, mellea and fringed with finer seta?. 


Subfamily Callmidinje. 


Physodera Eschscholtzn, 

Fhysodera Eschscholtzii , Pam , Trans. Eut. Soc 1849, v. p. 179, t. xiiii. 
fig. 2. 

Peradeniya. 


Subfamily Pm* ta g on icinas . 

Pentagon ica tra ns par ip es. 
Pentayonica traneparipee , Motscli, Etud. Ent. 1859, p. 29. 
Kandy. 


Subfamily LxmtNM. 

Lebia exsanguis. 

Quoad formam L. harmorrhmdali (Pub.) aimilis, sed tota pallide 
testaeea, glabra; capite thoraoeque lmvibus, hoc transverse, mar- 
ginibua latcralibus late explanato-roflexis ; elytris valde lajvi- 
etriatis, intorstitio tertio bipuuctato; tarsis artioulo penultimo 
bilobo. 

Long. 4| miilim. 

Dikaya. 

Belongs to Section I, iv. 2. B. a. 0. §§ of Chaudoir’s laby¬ 
rinthine‘Monographic des Ldbiidas’ (1871). 
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Note on the remaining Ceylonese Species of Geodephaga 

described by Walker . 

In addition to the species included in the synonymy of the 
foregoing there are several described by Walker which were 
not met with by Mr. Lewis. The following notes made on 
an examination of the types will be useful. 

Dram ius marg in if hr . 

This is a Dolichoctis closely allied to D. quadriplagiatus , 
which Walker described as a Colpodes . It agrees m size 
(6 millim.) with the smaller examples of that species, and is 
almost exactly the same in colours and markings, the chief 
difference being that the basal spot of the elytra is not oblique 
but rounded or slightly transverse and placed near the 
shoulder. In form the insect is narrower than /). quadripla - 
giatns ; the thorax is rather more quadrate, i. e . less rounded 
on the sides, but with similarly distinct subrectangular hind 
angles. 

Dr amine repandens . 

A Tetragonica similar in colour to T. intermedia , i. e. rusty 
brown, with disk of elytra paler tawny and sides vaguely 
fuscous. The thorax, however, differs in outline from that of 
all the described species, being gradually and rather strongly 
narrowed behind, with rectangular hind angles. The third 
elytral interstice has two setiferous punctures, one near the 
base, the other near the apex. 

Catascopus redact us . 

A very different species from C . reductus , Walker, described 
by Chaudoir. It is one of the smaller species allied to G. vio- 
laceus (Schmidt-Gdbel) ; the thorax angulated on the sides, 
the forehead with two strong carinaa on each side, and the 
elytra metallic olive-green, strongly punctate-striate, with the 
seventh interstice only slightly elevated. 

Scarites designam. 

An Oxylobm with broad and plane elytral interstices. 
Chaudoir, in his revised { Monograph ’ (1879), refers it to 
Scarites sculptilis y Westw.; it is not clear why, as there is 
nothing in Westwood’s description to lead one so to identify 
the two species. 0 . designans is distinct from 0. lateralis , 
Dej., to which it is referred in the Munich Catalogue. 
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Morio trogositoides. 

As stated above under M. Walkeri (p. 143), this is distin¬ 
guished from that species by the thorax being very distinctly 
triangularly excised in the middle of the front margin. The 
anterior angles of the thorax are very prominent, as in M. 
or ten talis, from which it seems to differ only in the frontal 
foveas not being dilated behind. I have specimens very 
similar from the Andaman Islands. 

Morio cucujoides . 

1 doubt whether the insect referred doubtfully by Chaudoir 
to M\ cucujoides is the same species. The type represents a 
flat species with red legs, very similar to the wiclely-aistributed 
M. iuzonicus, but differing in being a little narrower and 
having impunctate elytral striee. 

Leistus linearis. 

This is the Celwnephes parallelus of Sehmidt-Gbbel. a 
widely-distributed Indian and Australasian species. The 
reference of a Truncatipenne allied to Dromius to the genus 
Leistus must be considered one of Walker’s greatest feats of 
random identification. 


Maraga planigera. 

A small Orthoyonius with very broad and short thorax, 
broadest at the hind angles. 

Harpalits stolidus. 

This is the tolerably well-known tropical Asian Stenolophus 
smaragduius of Fabricius and Dejean. 

Ourtonotus comjwsitus. 

I have been unable to examine the type of this species 
satisfactorily. It is a black closely-punctured Harpalid, with 
reddish legs and the usual lines of punctures on the alternate 
elytral interstices characteristic of Platymetopus and 8eleno~ 
phorus . It may be my Siopelus jerreus. 

Bembidium jinitimum. 

Is a Tachys of the section Barytachys ; very glossy casta- 
neous, with only two (very sharply incised) striae on each 
side of‘ the suture, and the marginal striae divaricate in the 
middle of their course; the frontal striae are short and dupli- 
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cated on each side, and the thorax is moderately narrowed 
behind, and not sinuated before the angles. 

Platysma retinens ♦ 

This belongs to Eccovtogenius (Chaudoir), a genus closely 
allied to Rembus and having no near affinity with Trigono- 
toma, near which Chaudoir placed it. Walker’s species is 
closely allied to 4 if not identical with, E. mcestus, Chaud. 

Drimostoma marginale . 

A llarpalid, with upper surface finely punctured and frontal 
furrows as in Bradycellus and allies. *The type being female, 
its generic position cannot be ascertained. 

There remain four species of Walker of which I have no 
notes, viz. Clivina recta , Agonum placidulum , Stcnolophm 
infirm, and Tachys rufula. The synonymy of Tricondyla 
femorata is given in the Munich Catalogue. Of Tricondyla 
tumidula ana scitiscalra , Mr. C.O. Waterhouse informs me, the 
types cannot be found. 


XIX.— Notes on the Genus Tcrias, with Descriptions of new 
Species in the Collection of the British Museum . By 
Arthur G. Butler, F.L.S v F.Z.S., &c. 

[Plate V.] 

1 have recently been rearranging the Museum series of the 
Lepidopteroua genus Tenant, of which genus we possess most 
of the named forms ; as I suspected, our species fully bear 
out my expressed opinion that any attempt to associate the 
allied forms without most careful attention to breeding, and 
that through several generations (in order to avoid all possi¬ 
bility of mistake), will result in the union of the entire series 
(the sections Xanthidia and Enrema being perhaps excepted) as 
one variable species, a consummation devoutly to be depre¬ 
cated. 

Of the various modifications of typical Terias we have in 
the Museum series upwards of 150, some of which must 
certainly be varieties, whereas others doubtless have a fall 
right to be regarded as genuine, because unvarying and 
locally fixed, species; but it is quite impossible for any one, 
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our present profound ignorance of the earlier stages of 

)st of the species and our imperfect knowledge of those of 
JL to lay down the law as to which of these forms is worthy 
of a distinctive name and which not. In these matters one 
can only be guided by private opinion. 

Teriaa drona group. 

Although the species of this group pass almost impercep¬ 
tibly into the T\ smilax group, it is convenient to speak of it 
as if it were well defined. Of the named forms we possess 
the following:— 

T. pulehella , Boisd.; T . zo'i, Hopff.; T. senna , Feld. ; T. 

. lerna> Feld.; T. z or aide, Feld. ; T. drona, Horsf.; T. lisa, 
Boisd.; T. euterpe , Mdndtr.; T. sulphurina , Poey; 2\ liby- 
thea, Fabr.; T. cingula, Moore; T. santana . Feld, ( — rubella, 
Wall.); T, venata, Moore : T. pallitana, Moore; T. inaana, 
Wall.; T\ sana, Butl.; T. sinta, Wall.; 2\ candace, Feld.; 
T. brigitta ? Cram. 

Respecting one or two of the above I have observations to 
make:— 


Terias senna, Felder. 

Although this species is most abundant in the North¬ 
western Provinces of India, there can be no doubt that it is a 
wide-ranging species; indeed we have a female from Camorta, 
and Felder describes the species as coming from the interior 
of Malacca. Mr. Distant, with the laudable desire of trying 
to identify it with some known Malaccan species, figures 2\ 
inanata as representing it; whereas a careful perusal of 
Felder’s description should convince every candid reader that 
the two forms are as wide apart as any in the genus. If we 
set aside the description itself, which states that the external 
border of the primaries is trisinuate — t( the costa and terminal 
border black-brown, tolerably broad, gradually decreasing, 
entire internally as far as the third median branch, then un¬ 
equally bisinuate , before the internal angle more deeply sinu - 
ated ”—the remarks at the end of the description are con¬ 
clusive :—“ From the preceding species ( T\ santana) easily to 
be distinguished by its longer, blunter front wings, broader 
outer border of the latter, and broader marginal limitation of 
the hind wings. 1 ’ 

Not one of the above-mentioned characters applies to T ♦ 
inanata , which indeed, as Mr. Distant upon reflection will see, 
cannot be remotely allied to 2\ santana . 
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Terias zoratde , Felder ( australis , Wallace). 

This is doubtless the representative of T. drona occurriA 
in Australia; it is very like the latter, but has comparative^ 
broader and shorter primaries. 


Terias drona ) Horsfield. 

Usually a little darker than the preceding (unless, indeed, 
the colouring deepens with age). We have it only from 
Java, the Indian representative usually identified as 7. drona 
being the true T . senna , 


Terias lisa, Boisd. 

In Zeller’s collection were examples labelled as this species 
from Texas. 1 believe them to represent a distinct species, 
the males differing from typical T. lisa in the broader external 
border of all the wings, that of the primaries with its inner 
edge very oblique from costa to third median branch, thence 
transverM? and trisinuate to inner margin; the female chiefly 
differs in its clear sulphur-yellow colour. I am not aware 
that this species has been named; but so many butterflies 
have recently been described in North America that I think 
it belter to leave it to students of that fauna than to run the 
risk of making a synonym. 


Terias hrigitta ) Cramer. 

This is the southern representative of T. candace ; the flesh- 
tinted under surface of secondaries and apex of primaries 
readily distinguish it. 


Terias hespera } sp. n. 

$. Allied to T\ sinta from Moreton Bay and to the 5P. 
smifax * group. Wings above gamboge-yellow; primariea 
slightly pink at the base and sparsely irrorated with black 
scales; costal margin narrowly black, slightly increasing in 
width to beyond the cell, when it abruptly widens into a 
broad apical border, the inner edge of which is oblique and 
unbroken to the lower radial vein, whence it is quadriainuate 
and tapers to the extremity of the first median branch; a 
minute blackish dot at extremity of submedian vein: secon¬ 
daries with marginal black dots at the extremities of the veins; 
fringe pink: body as usual. Primaries below brighter yellow; 

* It is a curious tiling that Donovan should have included this Cen¬ 
tral- American insect in his 4 Insects of New Holland ; 1 I can only suppose 
that the specimen was labelled West Indies, that he misread it JflMt 
Indies, ana believed it to be from the Moluccas. 
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ttae**$6sta] and apical borders broadly flesh-coloured, with 
golden reflections; internal area sulphur-yellow: secondaries 
l||h-coloured, with the usual markings indicated by a few 
Expause of wings 35 millim. 

N.E. JirMftiglia. 

This species, though extremely like 1\ ainta on the upper 
surface, differs wholly in the coloration of the under surface. 

Terias smilax group. 

This, as I have stated, is completely linked to the T % drona 
group, and it passes on smoothly enough to 1\ formosa and 
allies; but nevertheless it will be convenient to restrict 
it to the following, so far as our named specimens are con¬ 
cerned :— 

T. nelphe, Feld.; T. smilax , Donov.; T. 8milacina 7 Feld.; 
2\ chitemis, Blanch.; 2\ deca , Doubl. ; T. paulina, Bates ; 
T. jlavilla } Bates; T. leuce , Boisd.; 1\ diodina , Butl. 

Terias dina group. 

Consisting of a few species slightly deeper in tint than the 
preceding, and, as a whole, exhibiting rather more distinction 
m the pattern of the sexes. The following named ones are in 
the Museum:— 

T. mimulus 1 Butl.; T. Westwoodii y Boisd.; T. dina , 
Iiiibn.; T. calceolaria , Butl. 

Terias formosa group. 

Differing principally from the preceding in the brighter 
yellow colour of the upper surface and immaculate under 
suriacc, in ^which characters, however, the species closely 
approach 7. flavilla and 2\ leuce . Three species are in the 

T. formo8a 1 Htibn.; T. harina , Horsf.; T. butyrosa , Butl. 

Terias blanda group. 

A little brighter in tint than the preceding and with more 
or less prominent markings on the under surface. 

T. mandarina } De l’Orsa; T. attenuata 7 Moore: T. con- 
nexiva } Butl.; 21 fimbnata 7 Wall ; T* narci8&us } Butl.; T 9 
btandaj Boisd.; T. Desjardinsit, Boisd.; T. aliena 7 Butl. 

Terias attenuata 7 Moore. 

We have this species from Loo-choo (Oo-Sima); it corre¬ 
sponds with slightly-marked specimens of T. connexiva on the 
upper surface, but the under surface shows its affinity to T\ 
fimbriata , being marked after the manner of T . miope. 
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Teriaa Jimbriata , Wall. 

Above very similar to the most heavily marked specim 
of T. connexiva, but below heavily ornamented, as in 
It is a North-west Indian species. 

Teriaa Moorei ) sp. n. (PI. V, fig. 1.) 

cJ. Wings above bright chrome-yellow ; costa of primaries 
from the middle narrowly greyish; external border narrow, 
tapering from costa to internal angle, dentate-sinuate inter¬ 
nally, the two strongest denticles being at the extremities of 
the lower radial vein and third median branch: secondaries 
with black marginal dots connected by grey scales. Wings 
below bright chrome-yellow; primaries with the inner border 

} >ale sulphur-yellow; a black dot near the base of the cell, 
ollowea by two 7-shaped markings, the cell terminating in a 
•aoi^ma-shaped discocellular spot in outline; all the veins 
in black dots: secondaries with two black dots 
at the miacfft$*jf the cell, an irregular marking in outline at 
the end of it, arid an irregular arched series of more or less 
angular squamosc idarkings across the disk ; veins terminating 
in black dots. Expanse of wing3 45 millim. 

Camorta (De Iloepjjkorff). 

The type of this species was presented to the Museum by 
Mr. F. Moore. 


Terias floricola group. 

At this point the bisinuation of the outer border, charac¬ 
teristic of the bulk of the species in the genus, begins to be 
faintly indicated; it is, however, lost again before attaining 
the marked character which it possesses in the T. hecabe 
group. The following species are in the Museum :-~ 

2\ floricola , Boisd.; T. lifuana 9 Butl.; T. anemone , Feld.; 
1\ hybrida , Butl.; T . 8inapina ) Butl,; T,pumilaru y Butl.; 
2\ anjuana } Butl.; T, asphodelus , Butl.; T\ laratensis y Butl.; 
T. irregularis y Moore ; 2\ apicalis , Moore. 

Terias 8winkoei y sp. n. 

Associated by Col. Swinhoe with his series of specimens of 
T . asphodelus , but labelled both (i T, excavata n and u T. aepho- 
delus ” amongst his duplicates; it may at once be distinguished 
from the latter, to which it is most nearly allied, by the wider 
marginal border and consequently deeper bisinuation of this 
border on the primaries and the continuous marginal border 
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if the secondaries in place of the minute black dots observable 
in T\ asphodelus. Expanse of wings 81-38 millim. 

Bombay and Poona [Col, Swinhoe ). 

The duplicate specimens in Col. Swinhoe’s collection were 
labelled whilst still unset, and had never been subsequently 
critically examined by him. So far as I remember, his private 
collection was, withvciy few exceptions, correctly named, and 
the species represented by typical specimens, 

Terias simpler, sp. n. (PI, V. fig. 2.) 

7 WinsJimbnata 9, Monro, l\ Z. S. 1BH2, p 

9 . Allied to T. apicalis ; sulphur-yellow; primaries with 
an oblong black patch at apex, its inner edge oblique and 
tapering to a point along the costa, confluent m front with a 
narrow black marginal border, the inner edge of which shows 
scarcely a trace of sinuation ; fringe grey, with a yellow basal 
line: secondaries with a marginal senes of black dots, fringe 
a little paler than in the primaries ; abdominal border white: 
body greenish. Under surface as in r l\ apicalis , the spots at 
the end of the cells being shorter and more suffused than in 
1\ jhnbriata. Expanse of wings 41 millim. 

Kangra, North-west Himalayas [Hocking). 

Excepting in its jellow colour and superior size the upper 
surface of this species bears considerable resemblance to T. 
gnathene from the New World : the female of T\ fimbriata 
would be much larger and more like the male in pattern. 

Terias senegalensis group. 

Linked to the preceding and succeeding groups, but differ* 
ing from the former in the wider apical portion of the outer 
border of primaries and from the latter in tho usually narrower 
or entirely aborted posterior portion of this border. We have 
the following named foims :— 

T. BoisduvaUana , Mab.; T. brenda , Doubl.; T. silhetana , 
Wall.; T. bisinuata , Butl.; T. ohalcomiceta , Butl.; T. denti - 
limbata , Butl.; T. rotundalis , Moore ; T. purreea , Moore; 
T\ suava , Boisd. ; T, vallivolans , Butl.; T. Bewshert f Butl.; 
T. senegalensis, Boisd.; T. decipiens , Butl. 

Terias BoisduvaUana, Mabille. 

We have this species from Ashanti, West Africa (probably 
Camaroons), Fernando Po, and the island of Johanna; it 
varies not a little in size, and entirely resembles T. brenda 
upon the upper surface. The species described by Mabille 
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under the name of T. hapale is represented by two female* 
(probably both of this species), which he has figured as sexes. 

Terms Templetonii, sp. n. 

<£. Chrome-yellow; primaries with black border, as in T, 
purreea and T. se negate ns is • secondaries with narrow inter¬ 
nal ly-sinuated black border. Wings below gamboge-yellow, 
with well-defined black marginal dots: primaries with two 
black dots, followed by a little ^-shaped marking within the 
cell; a transverse black-edged spot closing the cell: secon¬ 
daries with three black ring-spots near the base, a black-edged 
angular spot at tlic end of the cell and a discal bisinuated 
series of irregular squamose and therefore someAvhat indistinct 
brown dashes across the disk. Expanse of wings 42-51 
million (type 47 millim.). 

Ceylon ( Templeton ). 

Terias ceres ? sp. n. (PI. V. fig. 3.) 

<$. Probably hitherto confounded with T. Jloricola, but 
nearer to T chalcomiata. Wings above gamboge-yellow ; 
the black outer border of primaries much wider at apex and 
more angular than in T. floricola } and interrupted at external 
angle so as to leave only a black point at the extremity of 
the submedian vein : secondaries with very minute marginal 
points. Under surface of secondaries and costal third of pri¬ 
maries of a sericeous creamy-yellow colour, remainder of 
primaries a little paler than above ; costal and external mar¬ 
gins oehraceous; a small oblique black dash near the base of 
the cell, an >; -shaped brown marking in the centre, and a 
white-centred brown P-shaped marking closing the cell; an 
irregular, transverse, subapical, lilacine brownish patch, 
beyond which the apical area is suffused with reddish brown; 
black spots at the extremities of all the veins extending into 
the fringe, which is also tipped with blackish: secondaries 
with a small brown crescent near base of subcostal area, 
three brown-edged white dots in an angular series across the 
basal fourth, and a brown-edged white X-shaped marking at 
the end of the cell; an irregularly bisinuated series of squa- 
mosc greyish dashes across the disk. Expanse of wings 42 
millim. 

?. Bright sulphur-yellow, with the apical patch broader 
both above and below than in the male, so that this female 
in almost every respect resembles the males of the Indian 
T. ailhetana . 

c?, Mauritius ( Macgillivray ); $, South Africa (E. 0 . 
Buxton), 
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Of this species we have five examples exhibiting no varia¬ 
tion beyond the more or less strongly pronounced character of 
the markings on the under surface ; no marking is in any case 
wanting or even indistinct. 

Terios cesiope group. 

In this group the anterior and posterior portions of the 
external border are of nearly equal width on each side of the 
Insinuation; the apical portion, however, a little wider, and 
widening rapidly from the sinus to the costa. As 1 have 
already stated, these distinctions arc purely arbitrary, the 
last species of one group having perhaps as much right to be 
placed in that following it as the first species of the latter ; at 
the same time it is more convenient to consider a few allied 
species at a time than to have the whole genus upon one’s 
hands at once. The following arc in the Museum :— 

T. cesiope , M£ndtr.; T, umduliyera , Butl.; T. variata f 
Butl.; T. sulphurata , Butl.; T ' aprica , Butl. ; T. Hobsoni , 
Butl.; T. hebridina, Butl.; T inanata, Butl. 

Terias cesiope , Mi'm'lrien. 

For some years past this species, which is rare in collec¬ 
tions, has been entirely misunderstood. The insect figured by 
Mdn<?tri<5s is a female, evidently from China; we have it in 
the Museum from Hong Kong, and Mr. Moore has it from 
Hainan. The male is very different, resembling on the upper 
surface my T. unduligera , but like its own female on the 
under surface: we have it from Formosa, Mr. Moore has it 
from Hainan, and Mr. Distant has figured it as the male of 
his T. hecabe } var. a, and gives a number of localities, includ¬ 
ing the somewhat wide one of continental India, which makes 
it evident that he has not discriminated between true T 
cesiope and the form so called in recently published papers. 

Terias sulphurata , Butler. 

The species from Aru recorded under this name in my list 
of * Challenger ’ Lepidoptera is probably my T. apr%pa y which 
it agrees with perfectly on the upper surface ana very nearly 
on the under surface. From T. sulphurata it differs in its 
deeper colouring, the transverse instead of oblique inner edge 
of the, outer border towards apex of primaries, and the much 
less prominent subapical markings on the under surface of 
these wings. The form occurring at Lifu may also prove to 
be distinct from T. sulphurata , but 1 should wish to see 
more specimens before separating it. 
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Terias hecabe group. 

The external border of primaries broad and deeply biaiftu- 
ated in both sexes; certain Japanese examples of 1\ Mariesii, 
however (apparently influenced by crossing with 71 anemone), 
have the border as in the T. tesiope group. The following 
are in the Museum :— 

T. Mariesii, Butl.; T. hecahe , Linn.; T. rticobctriensi a, 
Feld.; T. solifera, Butl.; 71 heeabeoides , M£netr.; T< photo- 
phihi, Butl. ; T. simulate , Moore; T. phanospfla , Feld.; 1\ 
htliophila , Butl. ; T, maroensis, Butl.: T, <xcaoata , Moore ; 
71 citrina , Moore ; 7’. Jatimarqo , ilopff.; T. sari, llorsf ; 7’. 
diverna, Wall.; 7\ curiosus , Swinli. 

Terias hccabe, Linn. 

This species was oiiginally described from a Chinese speci¬ 
men ; it, however, ranges, without any vnimtion woith men¬ 
tioning, from the north of India to northern Australia. The 
sexes differ chiefly in tint, the male being of a deep gamboge- 
or even dark chroruc-yellow, the female vaiying fiom primrose- 
to lemon-yellow. In both sexes the outer border of the 
secondaries is nairow and well defined. 

Terias phanospila, Felder. 

This is the T\ hecabe of Horsfield’s Catalogue, the larva 
and pupa of which aie figured by him. The larva is said to 
feed on JEschynomenc sesban and to be found abundantly ft ora 
January to April. Typical T. hecabe, from Ceylon, is said to 
feed " on Leguminosa* ” and on the “ Madras thorn.'” 

That the above is distinct from 1\ hecabe I have no doubt; 
not only is it a larger insect, the male in pattern approaching 
that sex of 1\ ersiope, both sexes on the under surface also 
resembling the latter, but the colouring of the upper surface 
(as described by Felder) is of a deep (ochreous) yellow, 
showing in certain lights a lilacine gloss. 

Terias excavata , Moore. 

This secies has frequently been mistaken for T. a>siope> 
from which it is perfectly distinct; we have a series of 
seventeen from Kangra, Cachar, Bombay, Assirghur, Poona, 
Mhow, and Suttara, most of which were presented to us by 
Colonel Swinhoe. 

Terias heeabeoides , M«5n£trh5s. 

Described and figured from a male taken in the N.W. 
Provinces of India and sent to M^n^tri^s by Mr. Field; it ia 
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of a clearer brighter yellow colour than Terias kembe, and 
the outer border of the secondaries, especially of the female, is 
much broader than in that species. Its range, so far as I 
can judge, appears to extend eastward from Kurrachce to 
Assam, and thence southward as far as Malacca. This 
species has frequently been confounded with T. hecabe, 
owing to the great similarity of the males, but it appears to be 
distinct. 

Terias sari, TTorsf. 

The typical T. sari was described from a female example 
obtained in Java. In Ilorsficld and Moore's Catalogue the 
species is also recoided from Borneo, and a male from this 
locality in the Museum corresponds so neatly with the female, 
especially upon the under surface, that 1 consider it far moie 
likely to be typical T. sari g than the form figured by Mr. 
Distant; yet until the male is received from Java the question 
must remain undecided. The female fiom Java has the 

S iuadrate apical patch below uninterrupted, as in the smaller 
orm from Malacca. 

Teriasphoebus, sp. n. (PI. V. fig. 4.) 

? . Bright lemon-yellow (colour of male T. hecabeoides ): 
border of primaries black-brown and very like that of T maro - 
ensis (P. Z. S. 1883, pi. xxxviii.), but decidedly nanower 
upon the costa and with more irregular inner edge; fringe 
blackish grey; costa sprinkled with black scales : secondaries 
with the marginal line less perfect and more sinuated than in 
T. maroensis . Under surface more brightly coloured even than 
above, with markings disposed as in T. maroensis , but all of 
them broader and of a richer chocolate-brown colour; the pri¬ 
maries with an oblique dash in place of the minute blackish 
dot towards external angle; marginal black dots larger. 
Expanse of wings 43 millim. 

Queensland. 

Terias latilimbata , sp. n. (PI. V. fig. 5.) 

? . Coloration of T hecabeoides , but the black external 
border wider throughout and of twice the width on the median 
interspaces of the primaries, so as greatly to reduce the depth 
of the bisinuation ; the inner edge of the border of the secon¬ 
daries more strongly dentate-siqjiate. Mai kings below more 
strongly defined. Expanse of wings 46 millim. 

Sumatra (Wallace), coll, liewitson ; <J ¥, coll. F. 

Moore. 

Allied to T diversa of Wallace, and T. latimargo of 
Hopffer. 

Ann . & Mag, N* Hist. Ser. 5. Vol xvii. 16 
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Terms hidens , Bp. n. (PI. Y. fig. 7.) 

9 . Lennon-yellow : primaries with the base and costa irro- 
rated with blackish scales; external border occupying uearly 
half the wing, confluent with a costal stripe which commences 
at basal fourth and gradually widens to just beyond the cell, 
where it meets the external border; the inner edge of the latter 
crosses the wing transversely from this point to the third 
median branch and then is interrupted by two unequal tooth¬ 
like sinuations, beyond which it is again continued with a 
slight inward curvature to the inner margin ; the border below 
the bisinuation ia about one fourth narrower than above it: 
secondaries with the external border about twice as wide as 
in T hecabeoides 9 , its inner edge deeply dentate-sinuate. 
Undersurface as in the preceding species, excepting that there 
is an irregular transverse streak of subapical brown spots on 
the primaries, as in species of the T\ cesiope group. Expanse 
of w r ings 49 millim. 

Sumatra. Colls. Hcwitson and F. Moore. 

Also somewhat allied to T . diversa. 

Terms semifusca, sp. n. (PI. V. fig. 8.) 

9 . Bull lemon-yellow : primaries with the costal margin 
narrowly black ; base and costa irrorated with blackish atoms ; 
external half chocolate-brown, its inner edge not sharply de¬ 
fined but commencing opposite to the end of the cell, crossing 
the wing transversely to second median branch, then falling 
oblicjuely outwards so as to form a shallow sinus on the first 
median interspace and thence again obliquely outwards to 
submedian vein and inwards to inner margin: secondaries 
with the external third occupied by an internally diffused 
chocolate-brown border ; fringes yellow, that along the exter¬ 
nal border of primaries reddish. Wings below clear lemon- 
yellow, with markings as in T 1 hecaheoide$ } excepting that 
there is an indication of a brownish biangulatcd, subapical, 
transverse streak on the primaries. Expanse of wing# 
45 millim. 

Sumatra {Wallace). Coll. Hewitson. 

Also belonging to the T\ dhersa group. 

The three preceding species were in Mr. Wallace’s collcc- 
tion ; and, considering that he thought T. dtversa sufficiently 
distinct to be separated from* T. hecabe 7 it is to me incompre¬ 
hensible how he could have persuaded himself that these far 
more distinct forms were varieties of the latter species. 

Terias Uonis , sp. n. (PI. V. fig. 6.) 

<J . Above bright golden yellow (colouring and general aspect 
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of the 11 T. senegalensis ” of Hxibner’s 1 Ztttr&gp,’ fig. 969): 
primaries with the costa sparsely irrorated with black scales; 
a broad black external border, widest upon the costa, its inner 
edge running obliquely outwards from the apical third of the 
margin to the upper radial vein, thence slightly inwards to 
the third median branch, where it abruptly turns outwards, 
forming a deep oblique bisinuation as in T. nan) from the first 
median to the submedian it forms an angular sinus; the form 
of the border in this species therefore is unique: secondaries 
with pale abdominal border; the veins black at the extremi¬ 
ties and terminating in black spots, which expand upon the 
margin so as almost to form a continuous line. Undersurface 
like T. hecaheoules. Expanse of wings 41 millim. 

Sierra Leone (Foxcroft). 

This species should precede T. curiosus , 

Tet tas rahel group. 

The passage from the r l\ hecabe group into this is so gradual 
that it is only by placing in it all species in which there is 
(in one or both sexes) a more or less defined inner marginal 
border to the primaries that the group can be indicated ; yet 
such species as T. zita 7 zama } rahel , &c. arc so utterly unlike 
7\ hecabe , that nobody could speak of them as belonging to 
the same group. The following are in the Museum:— 

7\ btfonnisy Butl.; T. eumide. Feld.; T. tilaha y Horsf.: 
T 7 . invida , Butl.; T 7 . Lorquinii } Feld.; T. alitha y Feld.; 1, 
rahel , Fabr. ; r l\ zama , Feld. ; T. zita ) Feld.; and (in the 
Hewitsori cabinet) T 1 tominia, Voll. 

Terias gradiem , sp. n. (PI. V. fig. 9.) 

cJ . Chrome-yellow : primaries with the costal border black, 
the outer border broadly black-brown, its inner edge com¬ 
mencing just beyond the cell and running with an oblique 
curve to the third median branch, deeply and unequally 
bisinuated on the median interspaces, then abruptly running 
inwards and obliquely downwards, so that the lower part of 
the border fills nearly half the area between the first median 
branch and the inner margin, the whole length of the inner 
margin being also somewhat narrowly black: secondaries with 
broad black-brown border, narrowing towards apex, its inner 
edge dentate-sinuate, much as in T. alitha from the Philip¬ 
pines. Under surface pale dull lemon-yellow with indistinct 
markings, the outer border narrowly brown and diffused as in 
1\ rahel Expanse of wings 45 millim. 

Borneo (from the E. Indian Museum). 

This species should be placed between T 7 . eumide and T . 
tilaha, though the secondaries more nearly resemble T. invida . 

16* 



224 


Mr* A. G. Butler on the Genu* Teritwb 


Terias anguligera , sp. n. (Pl. V, fig. 10.) 

This is the representative of the preceding species at Ton- 
dano, and differs from it in the much broader outer border to 
the wings, that of the primaries internally forming five abrupt 
angles instead of the curves of T, gradiens , the internal border 
of the priinaiies also not reaching the base, but tapering off to 
a point. Under smface with the markings much more strongly 
defined. Expanse of winjgs 55 millim. 

Tondano ( Wallace ). Coll. Hewitson. 

This was labelled u T. eumide ” and associated with T. 
he cube by Hewitson; but it is widely distinct from Felder’s 
species, the description of which refeis to a pale sulphur- 
yellow insect, which we have in the Museum collection from 
ncai Macassar. A third species nearer to T\ gradiens , from 
the Sulla Islands, has been piesented to the Museum by Mr. 
Moore j it is, however, imperfect. 

Terias Candida group. 

T. cclebensis , Wall.; T\ xanthomdfvna , Salv.; T\ Candida , 
Cram.; r I\ puella , Boisd.; T. virgo , Wall. 

Though connected with the preceding group through T. 
celebensis and T. tominia , there is at present a slight gap be¬ 
tween this group and the next. 

Terias celebensis y Wall. 

The male is perfectly intermediate between that sex of 
T, tominia and T . xanthomclcena ; the female more closely re¬ 
sembles T tominia . In the Hewitson cabinet are two males 
apparently of distinct though allied species—one, marked 
“ Mak.,” being doubtless the type of Wallace’s T. cclebensis £ 
from Macassar, the other, marked u Sula,” being evidently 
liis Sulla-Island specimen. On such slender material it would 
be iash to soparate two closely allied forms from the same 
district, although there is hardly a living lcpidoptcrist who, 
in this genus, has not described forms more closely resembling 
each other. 


Terias nise group. 

T, regularis, But!.; T. neda , Godt.; T. crquatorialisj Feld.; 
T. nise , Ciam.; T musa } Fabr.; T. rnana, Boisd*,; T. agave 9 
Cram.; T. albula } Cram.; r l\ sino$ y Godt. ; T. clara } Bates; 
T. marginella , Feld. 

In this group the transition from yellow to white species is 
clearly traceable, though a few links are still wanting (in 
colour only, not in pattern). 
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Terias messalina group. 

T. mesmlina , Fabr. j 7. gnathene } Boisd. 

Though much resembling the preceding group on the upper 
surface, 1 believe that these are merely white species of the 
7. dina group. 

Terias herla group. 

7. hetheseba , Jans.; 7. herla , M‘Leay; 7. vagans . Wall.; 
7. Jtvgeri , Mdntftr.; T. Iceta , Boisd.: 7. mbfervens } Butl. 

This group is perfectly connected through 7. betheseba with 
the 7, nne group (7. regularis ), and therefore in arranging 
the genus 1 have placed it between T. regularis and 7 neda; 
yet the acute primaries of some of the species, and the unusual 
style of pattern and coloration on the under surface of their 
wings, suggests that they should rightly terminate the genus. 
It is, of eouise, impossible to arrange every large genus in a 
linear scries, for, at certain points, two divergent series will 
occasionally branch out, as appears to have occurred in the 
present instance. 

Terias Jcegerij M<5n6tri£s. 

This species has of late years been incorrectly identified 
with a Japanese butterfly, from which it is perfectly distinct: 
it was described from a N.W. Indian specimen, aud is with¬ 
out doubt the pale representative of T. Iceta ; but whether it is 
distinct, or is a seasonal form or mere dimorphic variety of 
7. lata, can only be proved by repeated observation on some 
spot where it abounds or by careful breeding. The point 
being doubtful, I hesitate to separate the J apauese form from 
7. sub/ervens of S. Corea: it differs from it normally as 7. 
Jcegeri docs horn 7. Iceta ; but individuals in a large series 
obtained in Japan show a tendency towards the fiery under- * 
suiface colouring of 7. subfervens . 

The species described under the names 7. reticulata and 7. 
atinas are tailless species of Sphcenogona, their neuration being 
quite different from that of Terias . 


XX .—On some new or imperfectly-known Species of Stroma - 
toporoids. By II. Alleynb Nicholson, M.D., D.Sc., 
Regius Professor of Natural History in the University of 
Aberdeen.—Part 1. 


[Plates VI.-VIIL] 

HAVING been for some time engaged in the preparation of a 
Monograph of the British Siromatoporoids for the Palajonto- 




226 Dr. H. A. Nicholson on some now or 

graphical Society, I have had occasion to study a very exten¬ 
sive series of forms belonging to the same group from the 
Devonian and Silurian formations of the Continent of Europe. 
Some of these are new, while others are incompletely known, 
and though 1 have had the opportunity of figuring some of 
tliese in the fiist part of my Monograph, I have not*been able 
to give any descriptions of them. In the present communica¬ 
tion therefore I propose to give brief descriptions, accompanied 
by figures, of some of the new or imperfectly-known types in 
question, reserving for a future memoir a number of further 
forms which similarly require illustration and description. 
The figures given all represent the microscopic structure of 
the species described, want of space rendering it impossible to 
figure the actual specimens from which the microscopic slides 
were taken. This omission is the less to he regretted as 
specific and generic distinctions, in the great ma jority of cases, 
among the Stromatoporoids are necessarily drawn from the 
details of the microscopic structure, the general form and mode 
of giowth often being precisely the same in types of the most 
diverse affinities, while very wide variations in these parti¬ 
culars may be found within the limits of a single species. 
Several of the species described occur in Britain ; but, with 
one or two exceptions, the figures given are taken from 
foreign specimens, as 1 shall have the opportunity of fully 
illustrating elsewhere the British examples of the same species. 
I may add that, except in the case of two figures (PI, VI. 
figs. (J a and 7 a ), the drawings are all on a uniform scale of 
enlargement, being magnified about twelve times ; and I have 
been greatly assisted in their preparation by a series of excel¬ 
lent photographs taken for me by Mr. Georgo Geliie, of 
.Aberdeen. 

Actinostroma clathratum , Nick. (PI, VI. figs. 1-3.) 

Stromatojxyra concentrica f aucit. 

(Joenosteuin massive and very irregular in shape, usually 
spheroidal in form, growing from a small base of attachment, 
and consisting of numerous successive strata superimposed 
one upon the other. Kadial pillars stout, usually from £ to J 
millim. apart, the concentric lamina* being in general placed 
at a similar distance apart. The horizontal processes or 
u arms” are given off from the radial pillars with great regu¬ 
larity in radiating whorls, the result being the formation of an 
angular meshwork, which in tangential sections has a close 
resemblance to the structure of an hexactinellid sponge. The 
angular pores, formed as above, served for the emission of the 
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zoftids, and definite tabulate zottidal tubes are not present. 
Astrorhiz® are feebly represented or may be wholly wanting. 
The surface is not furnished with regular eminences or 
" mamelons.” 

Ohs, This species is the one which has most generally been 
identified with Stromatopora concentnca , Goldf., though 
various other species have been from time to time referred to 
under the name of S. concentnca . The present species has 
been more particularly identified witli S. concentrica, Goldf.. 
by Bargatzky * ( l Stromatoporen des rbeinischen Devons/ 
p. 54). I have elsewhere pointed out, however (Mon. Brit. 
Strom, p. 3), that an examination of the original specimen of 
Stromatopora concentnca , Goldf., now in the museum of the 
University of Bonn, proves conclusively that this often-quoted 
type belongs to a totally different section of Stromatoporoids 
from that in which the present species is to be placed I have 
therefore been compelled to establish the new genus Actino- 
stroma for the reception of this and of a number of related 
types, and to give a new specific title to the form now under 
consideration. 

Actinostroma clathratum , Nich., grows usually in irregular 
rounded masses, generally, if not always, with a uon-cpithecato 
base. Mostly well-marked strata of growth, or u latilaminse,” 
are observable, and the radial pillars are u continuous ” (as 
in the genus Actinostroma as a whole), and pass from the 
bottom to the top of each stratum, however thick. The pillars 
are stout and rounded, often showing in cross sections (PI. VI. 
figs. 1 and 3) traces of an axial canal. In vertical sections 
well-marked concentric laminae are seen (PI. VI. fig. 2). 
The pillars and lamiwe are about the same average distance 
apart, viz. from to j millitn., German specimens having these 
structures closer than English examples f. The horizontal 
u arms ” are very regularly produced, and give rise by their 
union to an extremely regular u hexactinellid ” structure, the 
zo5idal pores being angular in shape (PI. VI. figs. 1 atid 2). 

♦ Having had the advantage of examining mnnv of Bargatzkyspeci¬ 
mens with ni inself, and having purchased Jus collection sitico his death, I 
am able <to speak confidently ns to most of the types described in his 
work on the ntrouiatoporoids of the Rhenish Devonian formation. 

f Owing to the great range of individual variation little stress can be 
laid in most Stromatoporoids upon precise measurements, such as the 
above. It is also noticeable that if we compare specimens of what we must 
regard as the same species from distant localities ( i. e. specimens from the 
British Devonian rocks with others from the Rhenish Devonian, or speci¬ 
mens from the British Silurian with examples from the same formation in 
Sweden or Esthonia), we find them to invariably exhibit certain slight 
but constant differences. 
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“ Astrorhizae ” seem to be generally wanting in German 
examples, but are usually present, though very feebly deve¬ 
loped, in British specimens. 

The species with which A. clathratum is most nearly allied 
is A. verrucosum , Goldf., the differences between the two 
being wholly as to their mode of growth. From its next 
nearest ally, viz. A. kebborne7ise ) Nieh. (= Stromatopora 
astroites, Barg), the present species is distinguished by its 
much stouter pillars and generally coarser structure, and also 
by the fact that the latter possesses very well developed astro- 
rhizfe, which are arranged in vertical groups. 

Formation and Locality . Common in the Middle Devonian 
of Hebborn (Schladethal) and in other localities in the Paf- 
frath district; also very abundant in the same formation in 
the Eifel (Gerohtein, Sotenich, &c\). Abundant in tho 
Middle Devonian of Devonshire (Dartington &c.). 

Actinostroma verrucosum , Goldf., sp. 

Ceriopora verrucosa, Goldf. Petref. Germ. Taf. x. fig. 6 (1820). 

Stromatopora verrucosa , Bargatzky, Dio Stromatoporen dea rlioinischen 

Devons, p. 65 (1881 j. 

Ohs. The minute structure of this species is in all essential 
respects identical with that of A . clathratum y Nieh.; but the 
coenosteum is always developed round a series of separate 
centres of growth, round which the laminae are concentrically 

f )roduced. Hence the concentric laminae are regularly undu- 
ated and the surface exhibits numerous prominept conical 
eminences or u marnelon8/ ,, usually of considerable size, each 
of these representing a centre or axis of growth. 

Formation and Locality. Comparatively rare in the Middle 
Devonian formation of Biiehcl (Paffrath district), and also in 
the same formation in the Eifel (Sotenich, Gerolstein, &c.). 

I have not recognized the species as yet in the Devonian form¬ 
ation of Britain. 

Actinostroma hebbornense Nieh. 

(PI. VII. figs. 7 and 8.) 

Stromato}wru astroites, Bargatzky, Dio Stromatoporen des rfioinischen 
Devons, p. 56 (1881), 

[Non Stromatopora astroites, Rosen.] 

The coenosteum in this species is massive and very regu¬ 
larly laminated, the surfaces of the lamirne being smooth and 
exhibiting numerous large astrorhizeo, the centres of which are 
usually from 6 to 8 rnillnn. apart. The radial pillais are “ con¬ 
tinuous,’’ slender, and placed at about | millirn. apart, the same 
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average distance separating the concentric laminae. The hori¬ 
zontal u arms ” given out by the radial pillars are regularly 
produced in whorls and give r$e to an angular meshwork. 

Obs . This species was identified by Bargatzky with the 
Stromattqiora aatroites of von Rosen. I have, however, 
carefully examined the original specimens of von liosen’s 
species and find it to be quite distinct, as I shall immediately 
enow. It has therefore been necessary to give a new specific 
name to the present species. A . hebbornenae is nearly related 
to A . clathratum , but differs in the obvious character of the 
possession of numerous large astrorhizse, which, according to 
my observations^ are usually arranged in vertical groups and 
are connected with a main vertical canal belonging to each 
group. From the presence of the astrorhizue the species 
resembles the form which I shall describe as A . ate/lulatum y 
with which I was at first disposed to identify it (Mon. Jlrit. 
Strom, p. 76). Further examination, however, has shown 
that it is only in this single character that these two forms 
arc closely related. The nearest ally of A. hebbornense is 
undoubtedly A. clathratum y the two agreeing closely in 
general structure, and especially in the fact that the u arms ” 
in both give rise to a regularly angular network (PI. VII. 
fig. 7). The species is, however, distinguished from A . 
clathratum not only by its abundant and large astrorhizse, but 
also by the much more slender and delicate character of the 
radial pillars (PI. VII. fig. 8). 

Formation and Locality . Abundant in the Middle Devonian 
of llebbom (Schladethal), in the Paffrath district. I have 
not yet identified this species from either the Eifel or from 
Devonshire. 


Actinoatroma ? astroites y Rosen. 

(PI. VI. figs. 6-7 a.) 

Stromatopora astroites , Rosen, Uober die Natur der Stromatoporen. 
p, 02, pi. ii. %s. 0 and 7 (1867). 

[Non thromat^ora astroites , liargatzky.] 

The ccenosteum of this species is massive and grows in suc¬ 
cessive strata, or M latilaminae,” of varying thickness. The 
surfaces of all the strata are covered with well-marked 
branching astrorhizse, the centres of which are placed about 
10 or 12 uiillim. apart. In minute structure the skeleton is 
apparently formed of exceedingly delicate and close-set radial 
pillars, which are placed from iV t0 iV nfillim. apart or 
even closer, and are united by few horizontal “ arms.” Tan¬ 
gential sections hence show a very delicate " hexactinellid ” 
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structure. In vertical sections (PL VI, fig. 7) the entire 
Bkeleton is seen to be divided by well-marked concentric lines 
which are placed at variable intervals, usually in groups of 
close-set lines separated by wider bands in which these lines 
are few or wanting, 

Obs . This species has given me much trouble, and I am 
not yet sure of its affinities. I have examined the original 
specimens collected by von Rosen, which are now preserved 
in the museum of the University of Dorpat, and also his 
micioscopic sections of these. The original specimens are, 
however, highly mineralized, and the thin sections show no 
clearly recognizable structural characters beyond the con¬ 
centric lines of growth which are seen in vertical sections. 
Hence von Rosen only figured the surface of his specimens, 
showing the well-marked astrorhizas; but he gave no illus¬ 
trations of the minute structure. I have also collected a 
number of specimens from von Rosen’s original locality 
(Kaugatoma-pank) as well as from other localities in the 
island of Oesel, which agree in every respect with the original 
specimen upon which the species was founded. Most of these, 
however, resemble von Rosen’s originals in being so highly 
crystallized that the essential points in their internal structure 
are not decipherable. Out of a considerable number of speci¬ 
mens which clearly belong to this species I have only found 
two which show the internal structure in a manner suitable 
for satisfactory study ; and 1 have figured tangential and 
vertical sections of these (PI. VI. figs. 6-7 a). Judging from 
these the species would seem to be an Actinostroma y with 
extraordinarily delicate and close-set radial pillars, which are 
united by iiregular horizontal “arms.” The general struc¬ 
ture is therefore like that of Aclinostroma inter text am, Nicli., 
only very much finer. In vertical sections, even in the worst 
preserved specimens, we can recognize numerous concentric 
lines of growth (not proper u concentric lamina*”), which are 
usually placed in groups (PI. VI. fig. 7 a). The astrorhizee 
can with difficulty be recognized at all in thin sections, though 
sufficiently well marked on fractured surfaces. 

One of the great difficulties about A. astroites , Rosen, is 
that its vertical sections, especially when in poor preservation, 
present a curious resemblance to similar sections of certain 
specimens of Stromatopora typica y Rosen. Some specimens 
of this latter species show, namely, a curious structure of the 
skeleton-fibre, probably a sort of decomposition, inconsequence 
of which the thick and reticulated skeleton-fibre becomes 
broken up by innumerable, minute, dark-coloured, vertical and 
horizontal lines. This remarkable alteration of the skeleton- * 
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fibre from its normal porous condition is well figured by von 
Rosen {he. ext. pi. i. fig. 2) in a vertical section of 8. typica. 
So close is the resemblance thus caused between vertical 
sections of A. astroites and corresponding sections of 8. typica 
that I was at first led to think that A. astroites would prove 
to be only a highly altered condition of 8. typica (Mon. Brit. 
Strom, p. 12). Since examining better-preserved specimens 
of A. astroites 1 am, however, satisfied that this view is 
untenable, since tangential Hcctionsof the two species are quite 
dissimilar. In any case it need hardly be pointed out that 
the true A„ astroites , Rosen, is quite distinct from the form 
to which Bargatzky gave this name and which 1 have here 
described as A. hebhornense . 

Formation and Locality. Silurian (Upper Oesel group), 
Kaugatoma-pank and Hoheneichen, Island of Oesel. The 
species also seems to be present in the Wenlock Limestone of 
Gotland and also of Britain (Ironbridge). 

Actinostroina bifarium , Nieli. (PI. VI. figs. 4 and 5.) 

The coonosteutn in this species is massive, generally hemi¬ 
spherical in shape, and of considerable size. The radial 
pillars are “continuous 11 and of two sizes, large and small. 
The large radial pillars are from £ to £ millirn. apart, the small 
ones are from i to } millim. apart. All the pillars give out 
numerous radiating horizontal “ arms/ 9 which give rise in 
tangential sections to the characteristic “ liexactinollid 17 struc¬ 
ture of all the species of Actinostroma. Vertical sections 
(PI. VI. fig. 5) show the two kinds of pillars and the “ con¬ 
centric lamince,” the latter being from £ to \ millim. apart. 
Astrorhizse are wanting. 

Obs . This species is of the general type of A . clatkratum ; 
but it differs from this, as from all other recorded species ot’ 
the genus, in the possession of two distinct acts of radial 
pillars of different sizes. The specimens figured are from 
the Rhenish Devonian rocks; but the species is apparently 
more abundant in Devonshire than in Germany. 

Formation and Locality . Middle Devonian, Teignmoutb, 
Devonshire (in the pebbles of the Triassic conglomerates) ; 
also in the Middle Devonian of BUchel (Paffrath district). 

Actinostroma stellulatum , Nich. (PI. VI. figs. 8 and 9.) 

Ooonosteum sometimes laminar, with a basal epitheca, some¬ 
times massive, the mass in the latter case being sometimes 
' composed simply of concentrically superposed strata, or beiug 
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at other times made up of a series of large-sized cylinders, 
each of which is composed of concentrically disposed layers. 
The surfaces of successive strata are sometimes smooth, but 
are at other times covered with low, rounded, closely approxi¬ 
mated eminences or " mamelons.” Astrorhizm are invariably 

C resent and are arranged in superposed groups, each group 
aving a common vertical axial canal. The brandies of the 
astrorhizsB are sometimes short, sometimes long, but always 
delicate. The radial pillars are u continuous n and are about 
k to tV niillim. apart, as are also the well-marked concentric 
lamince. The horizontal u arms ” given out by* the radial 
ptlhirs appear to be numerous and delicate; but they are 
usually not visible at all in tangential sections, or only to a 
limited extent. Hence such sections do not show the typical 
u hexactinellid ” meshwork of the genus Actinostrorna , but 
usually closely resemble corresponding sections of the genus 
Cla ih rodictyon . 

Ohs. This well-marked species exhibits many interesting 
and striking variations; but 1 shall discuss these fully else¬ 
where. It is most nearly related to A. hebbornense } Nich. 
( = Stromatopora astroites, Barg.). It is, however, distin¬ 
guished from this, as from all the other species of Actino - 
stroma , by the fact that tangential sections (Pi. VI. fig. 8) do 
not show usually the characteristic u hexactinellid ” network 
of the genus. On the contrary, such sections resemble corre¬ 
sponding sections of Clathrodictyon in showing the detached 
ends of the transversely-divided radial pillars either quite 
separate or partially confluent into vermiculate rows. 1 have, 
however, examined specimens in which the typical u hexac¬ 
tinellid structure can be detected in tangential slices, the 
<l arms ” given out by the radial pillars being in these cases 
very numerous, and capillary in point of size. I shall else¬ 
where figure the structure in question. The skeletal frame¬ 
work is decidedly closer and more dense than in A . hebbornense 
or A . elathratum , and a marked phenomenon in vertical sec¬ 
tions (PL VI. fig. 9) is the presence of large rounded apertures 
formed by the cut ends of the radiating astrorhizal tubes. 
Vertical sections also often show the vertical wall-less canals, 
from which spring the astrorliizas of successive interlaminar 
spaces, and round which the concentric laminae are usually 
bent upwards. 

Formation and Locality. Abundantin the Middle Devonian 
of the Eifel (Gerolstein and Gees). I have not hitherto re¬ 
cognized the species in the Paffrath district. Also abundant 
in the Middle Devonian of Devonshire (Dartington, Lurnma- 
ton, and Teignmouth). 
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Aetinostroma 8chmidtii } Rosen. (PI. VII. figs. 1 and 2.) 

Stromatopora Schmidtii, Roam, Ueber dio Natur dor Strom at oporen, 
p. 04, Taf. v. %s. 1,2 (1807). 

Coenosteum massive (?). Large astrorhizee are present, and 
are arranged in vortical groups, each group springing from a 
vertical axial canal. The branches of the astrorhizae are of 
large size and very slightly subdivided, and the vertical axial 
canals are also of remarkably large size. The skeletal tissue 
consists of delicate, often compressed, radial pillars, of the 
u continuous ” type, placed about £ millim. apart, sometin^s 
arranged in rows. The pillars give off a small number of 
delicate horizontal u arms/’ which give rise to a network of 
oblong or irregular meshes. Vertical sections show that 
certain of the pillars are larger than others (PI. VIT. fig. 2) ; 
but this feature does not appear to be recognizable in tangen¬ 
tial sections. 

Obtt . This beautiful species is conclusively shown by an 
examination of the original specimen and slides in the Univer¬ 
sity of Dorpat to be a true Aetinostroma. It is most nearly 
allied to the species which I have named A. intertextum. It 
is, however, distinguished from this by its large and quite 
peculiar astrorhiza3, by the small size and often linear shape 
of the radial pillars, by the fact that the network formed by 
the horizontal a arms ” consists of oblong rather than of 
triangular meshes, and by the presence in vertical sections 
of a limited number of pillars of larger than average size. 
The “ concentric laminae ” are also very imperfectly deve¬ 
loped, and are only represented by loose reticulated fibres. 

Locality and Formation. Silurian (Upper Oesel group). 
Kaugatoraa-pank, Esthonia. The species has not yet been 
recognized either in Gotland or in Britain. 

Aetinostroma intertextum } Nich. (PL VII. figs. 3-6.) 

The coenosteum has the form of a laminar, more or less 
circular expansion, which may reach half a foot in diameter 
and an inch or more in thickness, and which is covered 
basally by a striated epithcca. The surface shows astrorliizce, 
but these are of moderate size and do not appear to be ar¬ 
ranged in vertical groups. The radial pillars are u continuous,” 
slender, and placed about ^ millim. apart; they produce 
numerous slender horizontal li arms,” the union of whicli gives 
rise to a close u hexactinellid ” network, the meshes of which 
are mostly more or less triangular. The u concentric laminae ” 
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are incompletely developed and are rather of the nature of a 
loose reticulation. 

Ohs . I shall describe this species more fully hereafter. It 
is distinguished from most of the members of the genus by 
the delicacy of the skeletal tissue, the radial pillars being 
exceedingly delicate, and also by the loosely reticulate character 
of the concentric lamina" (PI. VII. fig. 4). It is also charac¬ 
terized by the general regularity of the hexactinellid meshwork 
displayed in tangential sections (PI. VII. fig. 3). A . inter- 
textum is undoubtedly closely allied to A. Schmidtii y llosen ; 
but, for the reasons previously stated, 1 think it must in the 
meanwhile be regarded as a distinct species. 

The above brief diagnosis of the species is founded upon 
British specimens. I have, however, collected examples from 
the Silurian deposits of Esthonia, which seem to be only a 
variety of this species, and I have figured tangential 'and 
vertical sections of one of these (PI. VIi. figs. 5 & G). The 
tangential sections of the Russian examples differ from cor¬ 
responding sections of British specimens in the much less 
complete character of the u hexactinellid ” meshwork, which 
is sometimes hardly recognizable at all, only the cut ends of 
the pillars being visible. This incomplete character, or appa¬ 
rent absence, of the horizontal u arms ” can, however, hardly 
be due to anything save imperfect preservation. Vertical 
sections (PI. Vll. fig. 6) show the same general structure as 
corresponding sections of British specimens; but the radial 
pillars are decidedly more closely set and the concentric 
lamina) are more completely developed than in the latter. 
If it should appear to be desirable to indicate these apparently 
constant differences by a special name, the Russian examples 
may be called A. intertextum . var. mievicum . 

Formation and Locality . Not very uncommon in the Wen- 
lock Limestone of England (Ironbridge, Much Wenlock, 
Dudley). The Russian examples are from the Silurian 
Limestones (zone of Pentamerus esthonus) of Kattentack, 
Esthonia. 

Stromatojyorella * laminata. Barg., sp. 

(PL VII. figs. 9 and 10.) 

Diapora laminata , Bargatzky, Die Stromatoporen des rheinischen 

Devons, p. 00 (1881). 

The coenosteum forms a laminar expansion, often of con¬ 
siderable size, which is usually attached by a single point, 

* The genus Stromatoporella, Nioh. (Mon. Brit. Strom, p. 92) include® 
Rtromatoporoids which resemble the species of Stromatopora, Goldf. 
(properly so called), in having a porous or tubulated skeleton-fibre, but in 



imperfectly -known Species of Stromatoporoids . 235 

and is furnished with a striated epitheca, but which is some¬ 
times encrusting. The surface is covered with minute 
rounded tubercles, many of which, in well-preserved examples, 
are seen to terminate in minute circular apertures (zoftidal 

! >ores). The surface is without marked eminences or u mame- 
onsand though astrorhizm are often present they are very 
irregularly distributed, and are apparently sometimes wanting. 
The astrorhizal canals may be furnished with “ astrorhizal 
tubulm,” which have sometimes a vesicular character (PL VII. 
fig. 9). The skeleton-fibre is thick and minutely porous or 
tubulated; the radial pillars are distinct, and often to some 
extent “ continuous.” Hence, in tangential sections, the 
cut ends of the pillars are largely visible os distinct structures. 
The u concentric laminae ” are well developed and are placed 
from -J- to* | millim. apart, as also are the radial pillars. 
Zoftidal tubes are irregularly developed,being usually numerous 
and generally intersected by a variable number of tabula*. 

Obs, I have elsewhere given the reasons which have induced 
me to reject the generic name of Diapora , proposed by Bar- 
gatzky, for this species. The u Oaunopora-tubes,” which 
constituted an essential feature in Bargatzky’s genus Diapora , 
are very commonly present in this species, but are likewise 
often wanting ; while in other closely allied species they seem 
to be always absent. [In one of the specimens here figured 
these “ Oaunopora-tubes ” are developed, but in the other 
they do not exist at all.] Apart from minute details, 8. laini- 
vata is distinguished from its nearest allies ( S . eifrliensis, 
Nich., and 8. granulata , Nich.) by the much more extensive 
development of the zooidal tubes, and the more complete 
structure of the radial pillars than is the case in these latter. 

Formation and Locality. Abundant in the Middle Devo¬ 
nian of Biichel (Paffrath district). 

Stromatoporella eifAiensis ) Nich. 

(Pi, VilL figs. 5, 6, 7.) 

The coenosteum in this species is laminar and expanded, 
Bometimes with a basal epitheca, but more commonly attached 
by the whole of the lower surface to some foreign body, and 
varying in thickness from a couple of millim. up to 5 or 6 

which the fusion of the radinl and concentric elements of the skeleton 
into a reticulate framework is much leas complete. The radial pillars 
and concentric laminin remain quite recognizable, and tangential sections 
show more or loss largely the cut ends of the radial pillais, instead of 
exhibiting a verraiculate reticulation. The zooidal tubes are much loss 
highly developed in most species of StromatoporeUa than they are in 
Stromatopora , and they usually only extend from one interlaminar space 
to the next aoove. 
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centim. Tlio surface may be smooth or may be covered with 
conical “ mamelons,” upon which the axial canals of tho 
astrorhizm open. Astrorhizce are always present and are 
remarkably large, their centres being often 2 to 3 centim. or 
more apart. The astrorhizal canals are furnished with 
“ astrorhizal tabular,” and the astrorhizal systems are in 
vertical groups, each group having a common axial canal. 
The skeleton-fibre is thick and traversed by minute microscopic 
tubuli (PI. VIII. figs. 5, 6). The radial pillars are incomplete, 
being as a rule confined to a single interlaminar space, and 
average about ^ millim. apart. The u concentric laminae ” 
are very distinctly developed, and are placed about as far 
apart as the radial pillars. Definite zooidal tubes are very 
imperfectly developed, and often do not exist at all as separate 
structures. 

Ohs, This remarkable species exhibits many interesting 
features which cannot be here discussed. It is closely related 
to Stromatoporella granulata Nich., and S. damnoniensis , 
Nich., the three forming a natural group of forms, which arc not 
much more than varietally distinct, though it is convenient to 
give them separate titles. It is also nearly allied to 8. laminata , 
Barg, sp., and to 8. orach noidea, Nich. The feature which, 
more than any other, distinguishes 8. eifeliensis from all these 
related types is the extraordinary development of the astro¬ 
rhizal system. It is further distinguished from S. damno¬ 
niensis by the greater delicacy of its skeletal tissue; this 
latter species (as also 8. granulata) being either destitute of 
astrorhizss or having these structures very feebly developed. 
From 8, laminata } Barg, sp., it is further distinguished by 
the fact that the radial pillars are confined to their respective 
interlaminar spaces, and there are few or no definite zobidal 
tubes to be recognized in vertical sections; whereas in the 
latter species the radial pillars are often continuous through 
several interlaminar spaces, and there arc numerous tabulate 
zooidal tubes. From 8 . arachnoidea it is distinguished by 
the absence or slight development of the extraordinary u inter¬ 
laminar tabuke ” which characterize the latter. 

Formation and Locality . Abundant in the Middle Devonian 
of the neighbourhood of Gcrolstein, in the Eifcl. It com^ 
monly occurs in the “ Caunopora state,” as well as entirely 
without “Caunopora-tubcs;” and it is often associated para- 

* St romatoporella granulata was dosed bed by me (Ann. 8c Mag. Nat. 
Hist. 1H73, xii. p. 04, pi, iv. figs. 3 and 3 a) under the name of Stromato* 
pora granulata. I shall give a brief diagnosis of the species later on. It 
occurs in the Devonian rocks of Canada. 
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sitically with the curious coral which has been described by 
Prof. Ferd. Roemer under the name of Chmtetes *tromato~ 
poroides. 

Stromatoporella damnoniensis , Nich. 

(PI. VIII. figs. 3 and 4.) 

Coenosteum massive, or in thick lamin© (?). Surface un¬ 
known. Astrorhizce undoubtedly present, and furnished with 
vertical canals from which they spring, but apparently much 
less developed than in S. eifeliemis. Skeletal tissue exceed¬ 
ingly thick and minutely tubulated. Concentric lamin® very 
thick and with correspondingly narrow interlaminar spaces. 
About three concentric lamince and two interlaminar spaces 
may occupy the vertical space of 1 millim., the larninse and 
intervening spaces being of approximately equal thickness. 
Radial pillars confined to their respective interlaminar spaces. 
Irregular, tabulate zooidal tubes, usually extending only from 
one interlaminar space to the next above, are present. 

Obs. This species is closely allied to S. eifeliensis f but 
seems to be sufficiently distinct to deserve a special name. 
Its special characteristics, as compared with the latter, are its 
extraordinarily thick skeleton-fibre, its possession of irregular 
tabulate zooidal tubes, and the smaller development of the 
astrorhizce. 

Formation and Locality . Middle Devonian,, Devonshire 
(Teignmouth). Also in the Middle Devonian of the Eifel 
(SOtenich). 

Stromatoporella aracknoidea. Nich. 

(PI. VIII. figs. 1 and 2.) 

Coenosteum thin and laminar, the specimens examined 
apparently having a basal epitheca, and being about 1 centim. 
in thickness. Well-developed astrorhiz® are present, with 
" astrorhizal tabulse,” and having axial vertical canals, which 
open on the surface by prominent conical eminences. 
General structure of the skeleton as in Stromatoporella eifeli - 
emu, the skeleton-fibre not being excessively thickened, the 
radial pillars being confined to their respective interlaminar 
spaces, and definite zodidal tubes being very imperfectly 
developed or wholly absent. The “ concentric laminas ” are 
very well marked, and are placed about i millim. apart. The 
interlaminar spaces are crossed in every direction by numerous 
delicate curved vesicular “ tabular ” or calcareous partitions. 

Obs. This species presents externally nothing special to 
separate it from S. eifeliemis i except that the specimens I 
have seen have much more irregular astrorhiswe than the 

Ann. & Mag. N . Hist. Ser. 5. Vol. xvii. 17 
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latter. The general structure of the skeleton is also very 
similar to that of S. eifeliemis , and the skeleton-fibre is tra¬ 
versed by the same delicate, branching, microscopic tubuli. 
8 . arachnoidea has, however, the unique feature that the 
entire space intercepted between the successive laminae (as 
also the astrorhizal canals) is crossed by a system of curved 
tabulm, which gives to the interlaminar spaces a characteristic 
vesicular appearance. In many sections of 8. eifeliemis we 
can detect curved calcareous partitions which are apparently 
of the same nature as those just alluded to; but they are 
always few in number and are often not recognizable at all. 
For the present ? therefore, I think we must regard the pre¬ 
sent species as distinct. 

Formation and Locality . Rare, in the Middle Devonian of 
Bllchel (Paffrath district) ; and at (lees, in the Eifel. 


EXPLANATION OF THE PLATES. 

Plate VI. 

Fig. 1 Tangential section of Aetinostroma clathratum , Nich. (s= Stroma* 
topora conccntrim , Barg.), enlarged about twelve times. Middle 
Devonian, Ilebborn. 

Fig . 2. Vertical flection of the flame, similarly enlarged. 

Fig. 3. Tangential section of Actino&troma clathratum, Middle Devonian, 
Darlington, similarly enlarged. 

Fig t 4. Tangential section of Actinostroma hxfarium , Nich., enlarged 
about twelve times. Middle Devonian, Bucliel. 

Fig. 5. Vertical section of the same, similarly enlarged. 

Fig . 6 . Tangential section of Actinostroma P astroites , Rosen, enlarged 
about twelve times. kSilurian, Oesel. 

Fig. 7. Vertical section of the same, similarly enlarged. 

Figs. 6 a, 7 a. Portions of the same sections, enlarged about twenty-four 
times. 

Fig. 8. Tangential section of Actinostroma stellukitum, Nich., enlarged 
about twelve times. Middle Devonian, Gerolstein, 

Fig. 9. Vertical section of the same, similarly enlarged. 


Plate VII. 

Fig. 1. Tangential section of Actinostroma 8chmidtit, Rosen, enlarged 
about twelve times. The section traverses part of an aatrurhiza. 
Silurian, Oesol. 

Fig. 2. Vertical section of the same, similarly enlarged. The section 
cuts one of the vertical canals (a) of tne astrorhizal system. 

Fig. 8. Tangential section of Actinostroma mterls&tum, Nich., enlarged 
about twelve times. VVenlock Limestone, Ironbridge. 

Mg. 4. Vertical section of the same, similarly enlarged. 

Fg. 5. Tangential section of A. intertevtum, var. suemeum, enlarged about 
twelve times. Silurian, Esthonia. 

Fig . 0. Vertical section of the same, similarly enlarged. 
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Fig, 7, Tangential section of Aotimstroma hebbornenst , Nich., enlarged 
about twelve times. Middle Devonian, Hebborn. 

Fig. 8. Vertical section of the same, similarly enlarged. 

Fig. 9. Tangential section of StromatoporeUa lamxnata , Barg., enlarged 
about twelve times. The specimen is without il Oaunopora- 
tubos,” and the astrorliizal canals (a) show curved tabulae. 

Fig, 10. Vertical section of another specimen of the same, in which 
“ Caun >pora~tubes ” are preaont, similarly enlarged. Middle 
Devonian, Buchel. 


Plate VIII. 

Fig. 1. Tangontial section of St.romatopordla arachnoid*a, Nich., enlarged 
about twelve times. Middle Devonian, Buchel. 

Fig. 2. Vertical section of the same, similarly enlarged. 

Fig. 8. Taugential section of titromatoporella dumnonienm y Nich., en¬ 
larged about twelve times. Middle Devonian, Teignmouth. 

Fig . 4. Verticil section of the same, similnrlv enlarged. 

Fig. G. Tangential section of Stromatoporella eifelinms, Nich., enlarged 
about twelve times. Middle Devonian, Gerolstein. 

Fig. 0. Another tangential section of the same, similarly enlarged. The 
figure exhibits the larger branches of the minute tubuli which 
traverse the skeleton-libra. 

Fig . 7. Vertical section of the same, similarly enlarged. 


XXI .—Descriptions of some new Longicornia } chiefly Asiatic 
and African . By Francis P. Pascoe. 

The following is a list of the species described below 

Thylactus longipeunis. Old Cala¬ 
bar. 

Chreostes Oberthurii. Zanzibar. 
Sympiodes varius. Delagoa Bay. 
Tanylamia melanura. Madagascar. 
Dyataaia nubila. Sumatra. 
Apomco) na albopicta. Dclfigoa 
Bay. 

Zeargyra vidua. North Borneo. 


Phihis ophthalmicus . 

P. anguetus, rufo-brunneus; elytris subtestneeis; oculis supra ap- 

? roximati3; profchorace oylindrico cariua lateral! obsoleta. Long. 
2 lin. 

Hab. North Borneo. 

Narrow, reddish brown, the elytra inclining to testaceous ; 

• Those from North Borneo were collected by a Mr. Lewis, and are 
without precise locality. 


Oeuambycidaj, 

Philus ophthalmicus. North 
Borneo*. 

Prothema variicornis. Labuan. 
Nenenia aurulenta. Melbourne. 
Epipedocera leucaspis. Sarawak. 

Lamiid^rj. 

Anexodus aquilus, North Borneo. 


17* 
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head above and in front with a deep groove; eyes very large, 
approximating above; antennas (J') rather longer tnan tnc 
body; prothorax nearly cylindrical, sKghtly transverse; elytra 
finely pubescent, each with three inconspicuous longitudinally 
elevated lines; body beneath and legs with slightly scattered 
hairs. 

This species differs from its congeners in its cylindrical 
prothorax (at least in the male) and the approximation of the 
eyes above. In the females in this genus the antennas are 
usually only half the length of the body ; but in the Formosan 
P pnffescensy according to Mr. Bates, the antennas of the female 
are also longer than the body. The genus is placed by Lacor- 
daire in the Prionidce; it is evidently a transitional form, in 
which the prothoracic carina, one of the principal characters 
of the family, ceases to be of more than specific value. 

Prot/tema variicornis . 

P. oblonga, atra; antenna) ariiculis sexto ad nonum flavidis; 

cl} tris in medio fasciis duabus, linoa humerali obliqna suturaque 

poetice, fiavescentibus. Long. 4^ iin. 

TIah. Labuan. 

Oblong, opaque black, minutely and closely granulate 
above ; antennae with the, sixth to the ninth joints pale fulvous ; 
prothorax not longer than broad ; scutellum covered with a 
pale fulvous pubescence; elytra scarcely broader than the 
prothorax in tne middle, an oblique stripe at the shoulder, 
two narrow bands in the middle, and a sutural stripe from the 
posterior band composed of a pale yellowish pubescence; 
legs slender, black; tarsi w ith pale whitish hairs; body be¬ 
neath with a close silvery pubescence. 

Form and general appearance of P. humerali *, but with a 
shorter, minutely granulate prothorax, narrower elytra, with 
a somewhat different arrangement of pubescence, and antennae 
of two colours. 


Nenenia. 

Caput antice quadratum, postico angustius, fronte cxcavatum. 
AnUnncr filiformes. Oculi tenniter granulafci, subreni formes, lobo 
superior© parum produoto. Prothorax ad latera tuberoulatUs. 
Elytra parallola. Pedes tncdiocrea; femora vix elevata; tarsi 
sublineares; coxes antic & subglobosa\ confciguro j poetical approxi- 
matae. Segmenta abdominis longitudine roqualia. 

1 cannot find a satisfactory place for this genus in Lacor- 
daire’s system. It seems to come nearest to Phalota 9 but the 
two lobes of the eye are not widely apart and only connected 
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by an almost obsolete line, the upper lobe being represented 
by a short prolongation from the lower lobe, and terminating 
behind the antennary tubercles. The anterior coxal cavity is 
open and the intermediate closed. Xystcma has coarsely 
faceted eyes, and in Lacordaire’s system would probably have 
found a place near. 


Nenenia aurulenta . 

N. oblonga, subdepressa, testacea, pube aureo-serioea oranino ves- 

tita; prothoraco basin vorsus tuborculis duabus nmnifco. Long. 

4 lin. 

Hah. Australia (Melbourne). 

Oblong, subdepressed, testaceous, everywhere clothod with 
a silky gold-tinted pubescence ; autenme as long as the body, 
third and fourth joints equal, the fifth rather longer, the re¬ 
mainder about equal, but not longer than the third or fourth : 
prothorax scarcely broader than long, with two well-marked 
tubercles near the base ; elytra parallel, each with two finely 
raised lines; posterior tarsi slightly longer than the inter¬ 
mediate. 


Epipedocera leucaspis. 

E. Biibdopressa, obscure sanguinca; an tennis, pedibus marginibus- 
que elytrorum atris ; scutello pubo argentea dense vestito ; clytris 
breviusculis, modice punctutis, apice singulorum acute bispinoso. 
Long. lin. 

Hub. Sarawak, 

ltather depressed, dull rod ; antenme. legs (tarsi testaceous), 
and margins of the elytra, as well as tlie apical third, opaque 
black ; scutcllura closely covered witli a silvery pubescence j 
prothorax rounded, closely punctured; each elytron termina¬ 
ting in two rather long acute spines ; abdomen reddish testa¬ 
ceous. 

One of Mr. Wallace’s captures, but from some oversight 
omitted in my ‘ Longicornia Malayana. 1 

It differs from E. cruenta in its less transverse prothorax, 
shorter and more parallel elytra, and other characters. The 
genus appears to me to be more allied to the u Pyresthides ” 
than to tne “ Clytides.” the anterior cotyloid cavities being 
closed in behind, and tnc antennae being more or less dilated. 

, Anexodus. 

Caput inter oculos profunda exeavatum ; ocuii reniformes, sat grosse 
granulati. Antenna bosi approximates; scapus magnuB, apioe 
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unilateraliter productus; articulo sccundo elongato, tertio quarto- 
que tequalibus ot brevioribus. Prothor&r oblongus, robustus, 
donte parvo utrinquo instructuB. Elytra ovata, prothorace haud 
latiora. Pedes xnodico elongati ; tibias intermedia* integra*. 

A remarkable genus, whose nearest ally seems to be Micro¬ 
tragus, but distinguished by the comparatively great length 
of the second joint of the antenna*, a character, I believe, 
unique among the Longicorns. The prothorax is unusually 
large, and the scutellum is sufficiently conspicuous. 

Anexodus aqvilus . 

A, anguste oblongus, fuscus, protkoraco utrinque vitta obscure alba 
* notato; elytris vage punctatis et tuberculatis, Long. lin. 

Hub. North Borneo. 

Narrowly oblong, dark brown, a dull white stripe on each 
side of the prothorax ; above finely and densely pubescent, with 
minute scattered black setae intermixed ; an ten rue shorter than 
the body, the scape much thickened, as long as the next three 
joints together; prothorax much longer than broad, the 
pubescence darker and somewhat velvety above, the lateral 
tooth small and rather before the middle ; scutellum transverse 
and rounded behind; elytra rather more than half as long 
again as the prothorax, sparingly punctured and with several 
small tubercles, and a more prominent one on each side at 
the base; body beneath and legs with a pale or whitish 
pubescence. 


Thylactus Iongipen nis. 

T\ elongatus, fuscus, supra pube grisoa nigTescenti-varia obtectus 5 
elytris elongatis, parallelis, apice singulorum rotundato-produ#to f 
dorso lineis longitudinalibus duabue curvatis munitis. Long. 
13 lin. 

llab . Old Calabar. 

Head, prothorax, base of the elytra, and a well-limited 
oblong patch at the sides dark brown; body beneath and 
legs with a greyish pubescence ; antenna* dark brown, not 
longer than the bocly, the antennary tubers approximate 
at the base; front of the head concave, and a deep linear longi¬ 
tudinal groove behind; prothorax with two small tubercles 
near the apex, the lateral tooth large and prominent. 

This species has somewhat the facies^ of Xyhrhx»a $ but it 
agrees better technically with Thylactus . 
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Qhreostet Oberthurii. 

C* robustus, fuscus, pube grisoa dense tectus ; elytris, basi exoepfca# 
impunctatis, in medio vitta obliqua pallid© brunnea signatisi 
humeris paulo productis, region© humorali minus pubescent© et 
gross© punctata. Long. 14 lin. 

Hal k Zanzibar. 

Facies and characters mostly as in C. ephippiatus , but with 
a different pattern on the elytra, and further differentiated by 
a large triangular and nearly naked patch, very coarsely 
punctured, on the shoulder, the rest of the elytra im punctate 
except a few slight punctures by the scutellura ; the oblique 
stripe commences near the suture, and is continued outwards 
and downwards nearly to the margin. The eyes in this 
genus are small, not nearly reaching to the mouth, as in its 
ally Phryneta . 

Named after M. Rend Obertbur, of Rennes, to whom I am 
indebted for this and many other Coleoptera. 

Sympiodeh. 

Caput breve, antico tram>versum ; tuherculis antenniferis fere obso¬ 
lete. Antenna basi distant©©; sea pus brevis, ovalis, articulis 
3-10 c) lindricis. Oouli minorcs, reniformes, gross© granulati. 
Prothorax transvorsus, lateribus rotundatis. Elytra prothorace 
multo latiora, modice convexa. Pedes' breves, validi; femora 
inermes; tibia: compress*©, intermedia" extus sinuate; tarsi lati; 
unyuicidi approximate Ahbosternum subquadratum. 

Although with a different facies, this genus agrees in most 
of its characters—as, indeed, may be said of some others— 
with Enaretta; the tibiae, however, arc shorter and greatly 
compressed, the claws approximate, the mesostemura more 
nearly quadrate, and the joints of the antennae from the third 
to the tenth are cylindrical—that is, not narrower towards the 
base. The eye-facets are unusually few. 

Sympiodes varius . 

» * 

8. brevis, pub© rufo-brunnea griseo-vana vestitus; prothoraoe in 
medio paulo transversim elevato; elytris apicera versus anguati- 
oribus, postioe tuberculis sex mumtis, utrinque ad marginem 
macula fusoa notatis. Long. 2% lin. 

Hob . Delagoa Bay. 

Short and somewhat broad, covered above with a reddish- 
brown pubescence, varied witii pale greyish; head slightly 
concave between the eyes ; antennas much shorter than the 
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found also in Gyaritus and Axinyllium , from which this 
genus is differentiated in the two lobes of the eyes being 
completely disconnected. The type of the genus has perhaps 
more the facies of Oloessa , which, however, belongs to 
another group; it is more or less covered with a silky pubes¬ 
cence, and, especially beneath the antenme, with loug erect 
setae, the legs included. 

Zeargyra vidua . 

Z\ modice robusta, nitida, atra ; eljtris dimidio baaali et apice bote 
argenteis, basi tuberculis duabus fasciculatis rnunilo. Long. 
hn. 

Hab. North Borneo. 

Moderately stout, glossy black, the elytra with the basal 
half and large portion of the apex covered with a close silvery 
pubescence ; head not broader than the prothorax, flat between 
the antennary tubers, which are widely apart; antenna longer 
than the body, the third joint not quite so long as the fourth, 
but both longer than the scape ; prothorax slightly longer 
than broad, narrowing towards the base and rather coarsely 
but not strongly punctured, the middle of the disk with two 
well-marked, nearly erect, approximate spines, the spines at 
the sides pointed and conical: scutellum transverse, rounded 
behind; elytra subovate, declivous towards the apex, striate- 
punctate, with two elevated fasciculate tubercles at the base, 
behind which the elytra arc slightly depressed ; legs with a 
white pubescence, the claws brownish. 


XXII .—Description of a new Gerbillus from Sind . By 
James A. Muekay, Curator, Kurrachee Municipal Museum. 

Gerbillus Gleadowi, sp. nov. 

Fur soft and long, rufous-fawn above, white below, the 
two colours sharply defined; fur of the upper parts rufous- 
fawn for one third the terminal length ancl slaty to the base. 
A broad supercilium in front and the sides of the face white, 
limiting the rufohs-fawn on the nose to a narrow band. A 
small rufous cheek-patch present. Ears slightly concave in 
front near the tip and convex at the base ; the tip is rounded 
off; behind they are convex; laid forward they reach halfway to 
the hind edge of the eye; on the outside they are clad with snort 
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rufescent brown hairs, and on the inside with greyish ; on the 
margin there is a decided fringe of brown hairs, except at the 
base in front, where the hairs arc slightly longer and white. 
Whiskers white, except the upper series of 3-4 on each side, 
which are brown; the longest is 2 inches in length. Feet, 
tarsi, and greater portion of thighs white. Thumb of fore 
foot with a nail; only a single foot-pad; no pads on the hind 
feet, the palmar surfaces of which, as well as the fore feet, 
are covered with hairs. Tail uniform pale isabelline, slightly 
paler or nearly white below near the tip. Pencil brown above, 
white below. Mammae four pairs, two inguinal and two 
pectoral. Upper incisors grooved. 

The following are the measurements of the nine specimens 
collected:— 
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This species was collected by Mr. F. Gleadow, my inde¬ 
fatigable correspondent, at a place called Beruto, 15 miles 
S.W. of Rehti, in the Mirpur Drahrki Taluka of the Rohri 
district in Upper Sind. Mr. Gleadow says that the specimens 
were all got in one place, far away from any village, and 
that |he species burrows in sand-hills under the roots of Calli- 
gouum polygonoides and Leptadmia Jacguemonii\ 

The species appears to me to be near Gerbillus nanus> 
Blanford (Zool. L, Persia), but differs from it in having fairly 
clad ears, well clad palmar surface of both fore and hind feet, 
as well as in size. The head and body are longer than 
in nanus, and the tail also, which measures in some as much 
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as 5J inches without the pencil. The ears, again, are smaller 
(0*43x0*25 against 0*45 x 0*3). The fore foot too is much 
smaller, while the hind foot measures 1*12 inch against 0*9i 


P.S.—The following are the dimensions of the skull of 
no. 2:— 


inch. 


Length from occiput to end of nasal bonos . 1*12 

Length from lower margin of foramen magnum to 

alveolar border of premaxillaries ... 0*90 

Breadth across zygomatic arches. 0*68 


The nearest described form appears to be G . hirtipes , La- 
taste, from Algeria, which, to judge by the description, 
differs in having the tail throughout tawny above and white 
below.—W. T. B. 


XXIII .—A Reply to M, de Betta’s Remarks on “ Rana 
temporaria.” By G. A. BOULENGER. 

THROUGH the kindness of M. de Betta, I have recently 
received a pamphlet entitled “ Sulle diverse forme della Rana 
temporaria in Europa e pih partieolarmente nell* Italia ” 
(Venezia, 1885), in which he expresses it as his opinion that 
the various forms of European land-frogs hitherto distin¬ 
guished are specifically identical. After all that lias been 
published to demonstrate that the term “ Rana temporaria 
in its old sense, is merely collective and embraces a number 
of species characterized not only by form and coloration, but 
by important anatomical and physiological peculiarities, M. 
de Betta’s views do not seem to me to be in accordance with 
the progress of science j and as the above-cited paper, from the 
pen of the veteran Italian herpetologist, is likely to influence 
many who have as yet failed to form an opinion on the subject, 
or to encourage superficial treatment of the question of species 
and their geographical distribution, 1 cannot allow it to pass 
without a reply. 

At the present day, to mention from any given locality in 
the Palsearctic Region “ Rana temporaria, in its widest 
sense, is worth as much as to record “the Lizard” or “the 
Newt.” 1 am not afraid of going too fax in stating that the 
differences between the forms of “ Rana temporaria ” are as 
great as those between Lacerta ocellata, L, viridis, and L * 
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affilis, or Coronelta austriaca and (7. girondica ) or Viper a 
berm, V. aspis, and FI ammodytes , or Bufo calamity and B. 
viridis , all closely allied species, which are, I believe, ad¬ 
mitted as such by M. de Betta, but which might just as well 
be united, being connected by intermediate forms, and not 
one of their characters, taken by itself, being absolutely 
constant. 

With one exception, M. de Bctta’s arguments are too vague 
to be refuted. The one point on which he is quite precise 
is the statement that all male Ranrn temporaria 1 have vocal 
sacs, and that therefore no distinctive characters are to be 
found in the presence or absence of these organs. T have 
examined a great number of males of 11 . agilis ) R, Lataslii y 
and R. iherica *, and T can affirm that internal openings 
to vocal sacs arc constantly absent in those throe species, 
whilst they are readily distinguished in It, temporaria 
and R. arvalis f. This is certainly a most important distinc¬ 
tive character. I therefore expressed my surprise to M. de 
Betta, and requested him to send me a specimen of /?. agilis 
or R. Latastii showing the vocal sacs. His answer has been 
that his statement was not based upon direct investigation, 
but chiefly taken from Thomas’s and Fatio’s publications, in 
which all land-frogs arc said to be provided with internal 
vocal sacs, 

M. de Betta’s pamphlet is chiefly a review of the literature 
on the group of Ranm temporary, in which he contrasts the 
opinions hitherto expressed in favour of or against their 
specific distinctness. However, this review is very incom¬ 
plete, and 1 regret to see that the author ignores the contribu¬ 
tions of Leydig, PtlUger, Born, and others, all favourable to 
the specific distinctness, which are surely of greater weight 
in the examination of this question than tlie fact that Gunther, 
in 1858 (Catal. of Batr. Sal.), from the examination of a few 
specimens in spirit, made at a time when very little had been 
published on tue subject, did not admit R . arvalis as a species. 
But I am glad he has alluded to this high authority, as it 

• R , iherica is now well represented in the Natural-History Museum, 
Dr. (ladow having collocted numerous specimens during a recent journey 
in Portugal. Of R. Latastii there are several specimens, for which I am 
indebted to Dr, Oamerano. 

t It should be understood that by u absence ” of vocal sacs systematic 
authors have hitherto had in view the absence of openings inside the 
mouth indicating the presence of such saos. But, as observed by Leydig, 
this does not imply the total absence of those organ*, and the Batrachians 
held to be devoid of vocal sacs, such as Ram agilis , Bufo vulgaris , Disco- 
glo turns, Bombimtor , &c., are by no means dumb, and have the faculty of 
inflating the throat. 
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affords me the opportunity of informing him that Dr. Gunther, 
since he has had living specimens of It, arvalis and It . agilie 
for examination, now also adopts the view that they deserve 
specific distinction. 

And now I have only to add that, of the numerous speci¬ 
mens from various European localities which have passed 
through my hands since the publication of my Revision of 
the Ranee temporaries, I have not met with a single one which 
I have not been able to pronounce at first glance as belonging 
to one or the other of the European species. 


XXIV.— Description of a new Brazilian Species of Hespe¬ 
romys. By Oldfield Thomas, Natural-History Museum. 

Among a small series of mammal-skins sent over from Rio 
Janeiro to Mr. E. Gerrard, Jun., occurs a specimen repre¬ 
senting a striking new species of Hesperomys , which I proposo 
to call 

Hesperomys rufescens , sp. n. 

General colour rich orange-rufous all over, both above and 
below, the hairs everywhere slaty blue at their bases and 
rufous at their tips. Underside only slightly lighter than 
upper. Ears short, scarcely projecting beyond the fur, thickly 
covered with rufous-brown hairs. Feet yellow ; toes whitish, 
fifth hind toe to end of second phalanx of fourth. Tail of 
medium length, unicolor, thinly covered with brown hairs, 
which form an inconspicuous pencil at the tip. 

Skull with the cranial portion very large; interorbital region 
broad. Supraorbital edges square, not ridged. Incisors 
dark orange above, yellow below. 

Measurements of the typical skin (female) :—Head and 
body 94 millim., tail 93, hind foot 20*0, ear (above crown) 
(c.) 7*0. 

Skull: basal length (c.) 25*5, zygomatic breadth 16*8, 
•length of face 15*0 ; brain-case, length (c.) 13*0, breadth 
14*2; interorbital breadth 5*1; nasals, length 9*0; back of 
incisors to ni 1 . 8*0; length of molar series 4*9; palatal fora¬ 
men, length 4*3. 

liab . Rio Janeiro. 

Although superficially much resembling the smaller species 
of the Oryzomys section of Hesperomys , this species has only 
one really near ally, viz. H bicolor , Tomes*, a native of 
Ecuador, which differs from it by its white belly and naked 
* P.Z.S. I860, p. 217. 
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ears, and of whose more important characters Mr, Tomes has 
given an excellent description. The two species together 
seem to belong to rather a synthetic type, combining the ex¬ 
ternal characters of Oryzomys with the cranial ones of Rhtpi - 
domysy to which latter, under the name of Myoxomys, Mr. 
Tomes referred his species *, calling it, however, the u least 
typical species ” of that group. 

I have not, unfortunately, been yet able to examine a spirit- 
specimen of either //. tricolor or if. rufescens , so that I cannot 
describe the characters of the foot-pads, palate-ridges, or 
mamma!; and I will therefore follow Mr. Tomes’s example 
and leave the two species in Rhipidomysj of which, a3 that 
gentleman said, they certainly form the least typical part. 


XXV.— Contributions to a Knowledge of Malayan Ento¬ 
mology. Part IV. By W. L. Distant. 

The following undescribed butterflies have been recently 
received from several valued correspondents, and will be all 
figured in the Appendix to the writer’s 6 Rhopalocera 
Malayana.’ 


R H O P A L O C E R A. 

Fam. Papilionid®. 

Subfam. Papilioninjs . 

Papilio Egertom , n. sp. 

Female. Anterior wings above blackish, the nervures and 
nervulcs margined with dull obscure greyish: posterior 
wings above bluish grey, the cell and the area from costal 
margin to lower subcostal nervulc almost totally dark bluish 
black and with a double series of spots of the same colour 
placed between the nervulcs, the uppermost and discal 
aeries smallest, consisting of four spots, of which the largest 
is subquadrate and placed between the lower subcostal and 
the discoidal nervules; the outer series marginal and larger 
than the discal spots; abdominal area dark bluish grey and 
with two small spots of the same colour placed beneath cell 
and divided by the second median nervule; fringe very 
narrowly ochraceous. Anterior wings beneath as above, but 
with the greyish markings paler and brighter and with oblique 

* P.Z.& 1861, p. 284. 
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greyish streaks in cell; posterior wings paler and brighter 
than above; the blackish basal area continued inwardly to 
submodian nervure. Body above with the head and anterior 
portion of pronotum pale buff-yellow, remainder of pronotum 
black; abaomen ochraceous, with a greenish tinge, its base 
black and with two lateral rows of black spots on each side; 
body beneath with the head, thorax, and legs black, the 
abdomen beneath darker ochraceous than above; palpi pale 
buff-yellow, 

Exp, wings 150 millim. 

Hah. Perak (oolL W\ Eger ton). 

This remarkably distinct species, of which the colour of 
the head and anterior portion of the pronotum is not the least 
peculiar character, has the broad anterior wings (in female) 
of the Erebus group, whilst the markings of the posterior 
wings somewhat remotely resemble those of P. polymnestor } 
Cram. 


Farn. Lycanida. 

Deramas, gen. nov. 

This genus is closely allied to Poritia } but differs by 
possessing five subcostal nervules in the anterior wings; of 
these the first is very short, emitted at about one third before 
the end of cell, and joins the costal nervure; second emitted 
nearer first than third ; third from end of cell; fourth bifur¬ 
cating from third at about half its length; fifth bifurcating 
from third about midway between base of fourth and apex of 
wing. 


Derajna* livens , n. sp. 

Wings above dark coerulean-blue ; anterior wings with the 
neuration, costal, cellular, and apical areas, outer margin 
narrowly to oriter angle, and inner margin narrowly dark 
fuscous; posterior wings with a cellular tuft of long hairs, 
costal and abdominal areas, posterior margin, and a more or 
less continuous series of marginal spots placed on the ner¬ 
vules dark fuscous. Wings beneath pate brownish ochra¬ 
ceous ; both wings with a narrow, linear, much waved and 
dislocated castaneous fascia, between which and outer margin 
the colour is much sufiused with greyish : posterior wings with 
a short, narrow, strongly waved linear blackish fascia at anal 
angle. Body and legs more or less concolorous with wings. 

Exp. wings 30 millim. 

Hab. Singapore {coll. Capt. Qodfery). 
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Nacaduha kerriana , n. ftp. 

Wings above pale lavender-blue; anterior wings with the 
costal margin narrowly and the outer margin more broadly 
fuscous ; posterior wings with the outer margin fuscous, and 
with marginal fuscous spots separated by the median nervules, 
which are divided from the outer margin by narrow, greyish, 
linear marking; tail-like appendages fuscous, with the apices 
greyish white. Wings beneath pale greyish brown ; anterior 
wings with the following whitish fascia 1 . :—me crossing cell 
just before apex, and extending from subcostal nervure to 
near inner margin ; a short discoeellular fascia just beyond end 
of cell, preceded by a small spot bitween the second and third 
subcostal nervules; these arc followed by a fascia which 
nearly crosses the whole breadth of wing, commencing at 
second subcostal nervule and extending to near inner margin, 
the outermost fascia being shorter and commencing at lower 
subcostal nervule terminates on second median nervule; outer 
margin broadly whitish, containing a double series of dark 
fuscous spots, extreme margin dark fuscous; fringe brownish : 
posterior wings crossed by a series of* whitish fasciae, the outer 
margin as on anterior wings with two marginal black spots, 
whieh are separated by the second median nervule and are 
irrorated with bluish scales and preceded by ochracoous 
shading. Body above and beneath more or less coneoloious 
with wings ; legs fuscous streaked with greyish. 

Exp. wings 35 millim. 

Hat). Singapore [Major Kerr , coll. Dist,). 

Lyccenesthes atthiops , n. sp. 

Wings above dark violaceous blue; wings beneath greyish 
mottled with purplish. Anterior wings with the following 
dark fuscous markings :—a broad basai streak beneath costal 
nervure extending to about middle of cell, where it is joined to 
a large spot which crosses and extends beneath cell; a large 
discoeellular spot at end of cell; a curved fascia between end 
of cell and outer margin, extending from the second subcostal 
nervule to the second median nervule; a somewhat similar 
fascia extending from second median nervule near end of cell 
to near inner margin; paler narrow marginal and submarginal 
fascia containing a large, round, dark spot between the secoud 
and third median nervules. Posterior wings with the follow¬ 
ing dark markings :—four basal spots, two large spots beyond 
cell divided by the upper subcostal nervule, a marginal series 
of smaller dark spots and paler discal spots, of which the most 
prominent are a transverse one at end of cell, and a transverse 
Ann . Mag. N. Hist . Ser. 5. VoL xvii. 18 



264 


Rev. T. Hincks on the 


waved series of rounded ones; all these spots are margined 
with greyish. Body and legs more or less concoiorous with 
win^s. 

Exp. wings 33 millim. 

Jlab . Penang { liev. L. Biggs, coll. Dist.). 

The peculiarity of this species is in its Ethiopian appear¬ 
ance, its most closely allied species being the West-African 
L. larydas , Cram. 


XXVI.— The Polyzoa of the Adriatic : a Supplement to Prof. 
Heller'8 1 Die Bryozoen des adriatischen Meeresf 1867. By 
the Rev. Thomas Hincks, B.A., F.Lt.S. 

[Plates IX. & X.] 

The material on which the following papers are based has 
been placed in my hands by my friend I)r. Pieper, of Olfen, 
who has given much attention to both the Hydroida* and the 
Polyzoa of the Adriatic. I propose to include in them a list 
of the Polyzoa which occur in Dr. Pieper’s collection, but are 
not recorded by Heller in the above-mentioned work, with 
descriptions of new species and varieties, and critical notes on 
such as are imperfectly known. 

Suborder Cheii.ostomata. 

Family JEteid®. 

AStea, Lamouroux, 

JEtm recta , Hincks. 

On stone, weed, &c. 

Bange. Bahusia; Southern Norway; Great Britain (south¬ 
west and west, to Shetland); Ireland (west coast); Naples 
{Waters). 


AEtea truncata , Landsborough. 

Abundant. The erect form attains a very luxuriant 
growth ; the marked dwarf variety {pygmim ), which occurs 
on the British coasts, is also present in tne Adriatic. 

* We are indebted to him for a very valuable series of papers on the 
Hydroida of the Adriatic, published in successive numbers of the ‘ Zoolo- 
gischer Anzeiger’ for 1884 (nos. 162-166 inclusive), which constitute a 
sugglement to Heller’s 4 Die Zoophyten &c. des adriatischen Meeres’ 
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Range , Bahusia; Southern Norway; Britain (chiefly south 
and west); Madeira. 

Family Eucratiid®, Hincks. 

Eucratea, Lainouroux. 

Eucratea chelata , Linnaeus. 

On other Polyzoa. 

Range. Southern Norway: France (south-west); Bay of 
Cadiz; Great Britain and Ireland (generally distributed) ; 
Australia. 


Family Notamiida, Hincks. 

Synnotum, nov. gen. 

Der. <rvv f together, and va)rov } the back. 

Gen. char.—Zoarium consisting of erect, slender, bifur¬ 
cating shoots, which are attached by a mass of tubular fibres 
given oft’ from the base of the primary cells. Zoatcia in pairs, 
Joined back to back, each pair connected by tubular prolonga¬ 
tions witli the pair next but one below it *, elongate, expand¬ 
ing from the base upward (of the Eucratean type), the front 
occupied by a membranous area (aperture); sessile lateral 
avicularia and an articulated avicularium between the cells in 
each pair at the summit. Ocecium wanting. 

This extremely interesting form has bean already described 
and figured by Dr. Pieper f. He has referred it to the genus 
GemeUaria } an opinion in which, after an examination which 
proves to have been a very insufficient one, I fully concurred. 
At the same time Dr. Pieper notes the presence of avicularia 
and a peculiarity in the mode in which the pairs of cells are 
connected as points which might prove to be of generic value. 
He seems to have overlooked the fact (as I certainly did 
myself) that the structure of the zoarium is essentially the 
same as in Notamia } and that each pair of cells is united by 
tubular prolongations, not with the next in succession, but 
with the one below it, as in that genus. The zooecia of the 
present form are of the Eucratean type and bear a close 
general resemblance to those of Qemetlaria; they are also 
placed back to back as in that genus. Dr. Pieper is quite 
right in suggesting that Synnotum may perhaps be regarded 
u als Verbindungs-GHed zwiseben Qemdlaria urid Notamia." 

* This clause is included iu the family character, 
t Jahresber, Westfal. Prow Ver. \oL i.\. pp. 4.3-48, Tuf. ii. 

18 * 
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Tt is undoubtedly a transition-form and one of the highest 
interest. 

Avicularia are present under two forms—one placed laterally 
and in much the same position as the similar appendage in 
Notumia bursaria ; the other, which is much more highly deve¬ 
loped, occupies a central place at the summit of each pair of 
cells. 

The lateral avieularium is perfectly sessile and is destitute 
of the stem, which gives to that of our " Shepherd’s purse 
coralline ” its striking resemblance to a tobacco-pipe. 

In other respects the two seem to agree, so far as my speci¬ 
mens enable me to judge. In Synnotum the lateral appendage 
is only present on one of the cells in each pair, and occurs 
alternately on the right and left of the zoarium ; it is placed 
immediately above the top of the cell on the inner side and 
close upon the double-stem, which embraces the pair of cells 
below it. 

The second form of avieularium (the median) belongs to 
the articulated division and is a fully developed u bird’s head.” 
It is placed immediately above the pair of cells in the line of 
their junction, and seems to be attached’to the tubular con¬ 
nexion by which the cells are linked together. It is borne 
on a tall and rather stout peduncular support and is of ft 
globular shape (very slightly produced in front) ; the beak 
terminates in a short, somewhat curved, spike-like extremity. 
The peduncle on which the avieularium is borne is unlike the 
ordinary form, and at first sight suggests a doubt whether 
the appendage is movable (articulated) or merely peduncu¬ 
late. 1 have met with a single case, however, in which it had 
been swung back and remained with the oral surface turned 
uppermost. 

The association of articulated avicularia with lower forms 
in one and the same species is, I believe, a new fact. It is 
interesting to remember that in Notamia we find the fixed 
form of the appendage, which probably comes u on the whole 
nearest to the movable * bird’s liead,’ and constitutes the most 
direct link between the two classes of avieularium.” In the 
present member of the Notamian family this fixed form has 
been partially replaced by the higher, and the two develop¬ 
mental stages stand side by side in the same organism. 

The differences between Notamia arid Synnotum lie prima¬ 
rily in the stiucture of the zooeciurn and secondarily in the 
character and disposition of the avicularia. 

The name which 1 have adopted (Synnotum) was suggested 
by Dr. Pieper as appropriate should his species prove to be 
entitled to generic rank. 
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Synnotum aviculare , Pieper. 

GemcUaria avicularia , Pieper, /oc\ ettf. 

JVbtoima avivularia , Waters, “Supplemental Inst of Polyzoa from Bay 
of Naples,” Jouro. ltoy. Mieroncop. Soc. ser. 2, vol. v. (1885). 

Zoarium minute, slender, of delicate texture, glossy, simple 
in habit, consisting of long stems, which bifurcate at rather 
distant intervals. Zoa*cia in pairs, back to back, elongate, 
expanding gradually upwards from the base, which is much 
attenuated .and tube-like, somewhat prominent above ; the 
aperture occupying more than two thirds of the front, nar¬ 
rowing to a point below, the margin thin and unarmed; lateral 
avicularia small, sessile, placed at the top of a cell, on the 
inner side, adnate, developed alternately on the right and left 
of the zoarium, widening from the base upward, with a minute 
beak; median avivularia articulated, capitate, placed at the 
top of each pair of cells on the central line, subglobular, 
smooth, the beak very slightly produced, with a sharp spike¬ 
like extremity. 

Hob . On the underside of stones, Nullipore, &c. 

Range. Adriatic {Pieper) ; Bay of Naples ( Waters). 

Jn the present form the shoots originate in a pair of rudi¬ 
mentary zooecia, which are much shorter than the mature cells 
and are not prolonged below the aperture. They are desti¬ 
tute of avicularia, but give off from their lower extremity a 
number of long tubular tibres. From these prirnaiy zooecia a 
normal pair is developed, which immediately bifurcates, giving 
origin to two separate lines of cells. In the fork between the 
two branches is placed a capitate avicularium. After an 
interval bifurcation takes place again, but it is not carried 
further in any specimen which I have examined. Above 
each bifurcation there is only a single zocccium, as in Notamia , 
instead of the usual pair. Generally the course of development 
is the same in Synnotum as in Notamia bursaria ; but m the 
latter the primary cells are borne on a stem which rises from 
a H rather stout creeping tube.” 

There seems to be little difference in general structure 
between the sessile and capitate avicularia, though they are 
very dissimilar in size and appearance. They agree in 
minute details and little change is needed to convert the one 
into the other. The stemmed avicularium of Notamia } and 
especially the larger form of it which occasionally occurs, 
marks a distinct advance towards the articulated form, and is 
intermediate between the two appendages of Synnotum . 

A remarkable feature of the present species is the number 
of very long tubular fibres which are given off from all regions 
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of the zoarium. They originate from a small circular proroi* 
nence, which ia always either upon or in close proximity to 
the central stern. Two or three sometimes occur m connexion 
with a single pair of cells. 

Family Chlidoniid®. 

Chlidonia, Savigny. 

Chlidonia Cordiert, Audouin. 

Thickly investing the stem of a seaweed. 

Range . Australia; Cape York; the Canaries; Egypt; 
Tyre; Bay of Tunis; Nice; Naples; coast of Calvados, 

Family Cellulariid». 

Scitui’OCELLAKiA, Van Bcneden. 

Scrupocellaria Bertholletii , Audouin. 

(PI. IX. figs. 1,2.) 

Set'upocellai'ia Bertholletii, Savigny, Egypt, pi. xi. fig*.«}. 

P Scrupocellaria capreolm, Heller, op. at. p. 11, pi. i. tig. 1. 

Zoarium of rather delicate habit, white and glossy, dichoto- 
mously branched, forming small tufts. Zoatcia rather long, 
five in an intemode, clavate, widest above and narrowing 
gradually downwards; aperture elongate-oval, with a thin 
margin, occupying about two thirds of the front; three spines 
on the outer margin above, on tire inner a tall spine a little 
way down the side, and sometimes a small one above it; 
about halfway down the cell on the inner margin an antler¬ 
like scutum *, frequently wanting, often merely bifurcate and 
in its simplest condition acicular; lateral avicularium small, 
placed immediately behind the three outer spines; on the 
front of each cell just below the aperture a large sessile aufew- 
larium } tumid towards the base, the mandibular region facing 
towards the aperture; mandible acute, bent at the tip, directed 
outwards; beak of moderate size, not abruptly bent. Vibra - 
cular cell wedge-shaped, narrow and bluntly pointed below, 

# Mr. Busk, following Smitt, lias adopted the term fornix ia place of 
operculum , which has been assigned by general consent to the oral valve. 
At the same time he plainly indicates his preference for scutum (f Chal¬ 
lenger ’ lteport, p. 16 , footnote), and as in framing scientific terminology 
we are not hound by authority or precedent, but are free to select the 
terms which seem to be most fitting, I shall venture to side with Mr. 
Busk’s evident preference against hw practice and use the latter term, 
which teems to me indubitably the better, to designate the protective 
a] pondage with which the cell is furnished in this and Other species. 
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expanding upward® ; aperture sloping inwards and extending 
almost across the cell, seta long and very slender* O&cium 
simple, rounded above, somewhat contracted towards the 
orifice; surface smooth and shining, punctured, the oral arch 
marginate. 

There can be little doubt, 1 think, that this is the A caviar- 
ckis Bertholietii of Savigny’s work, a species which has not 
yet been identified. Busk, in his Brit. Mus. Oat., placed it 
doubtfully amongst the synonyms of his Scrupocellaria 
diadema ; but in nis * Challenger’ Report the latter is referred 
to Crista ciliata , Audouin. There is a complete agreement 
between Savigny’s figure and the species from the Adriatic, 
extending to the minuter details. 

There is also, 1 think, the greatest probability that Holler’s 
8crupoceltaria capreolus was founded on specimens of the 
present form, though both his diagnosis and figure are too 
slight to give us the information we require for a certain 
identification. 

It is pretty evident that the hi- or trifurcate spine of his 
description is really the scutum ; this is sufficiently indicated 
by its position; and if so there is a complete agreement in 
this element of structure between his species and 8 . Bertkol- 
ktii. The characters of the aperture and the disposition of 
the spines in 8. capreolus also point to the identity of the 
two forms. The spine on the inner margin a short distance 
above the scutum is especially characteristic. The lateral 
avicularium is small and an inconspicuous feature, as in 8 . 
Bertholletiu On the other hand, the ooecium of the latter is 
not mitriform, as that of 8. capreolus is represented to be in 
the figure, but both are punctured; the front avicularia are 
apparently wanting in Heller’s species. 

On the wdiolc there seems to be ground for believing in 
the identity of the two forms. 8. Bertkolletii is common 
amongst the material which has come under my notice, and 
would probably not be overlooked by one who was investi¬ 
gating on the spot the fauna of the Adriatic. 1 have met with 
no other form which could have suggested Prof. Heller’s 
description or figures. 

There is a curious irregularity in the development of the 
scutum in the present species. Very often it is absent alto¬ 
gether or present only in very rudimentary condition on a few 
cells. Commonly it occurs as a bifurcate spine-like process, 
and only in rare instances, so far as my experience goes, 
does it present the appearance shown in the figure (PI. IX. 
fig. 1). As Savigny’s figures represent it as universally a 
mere bifurcate spine, the teeble development of this appendage 
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is probably characteristic of the species. In its earliest stage 
it is simply acicular. 

The spines are variable in number, but the full normal 
equipment seems to be three on the outer and two on the 
inner margin. 

The front avicularia are usually present and often of 

H an tic size, covering almost entirely the portion of the cell 
ow the aperture. In some cases, however, they are quite 
insignificant; internodes occur occasionally on which all the 
appendages are reduced to mere pygmies. I have seen a 
considerable section of the stem, including several internodes, 
on which scarcely one was present and none strongly deve¬ 
loped. It is quite possible therefore that they might escape 
the notice of an observer who had not the opportunity of 
examining a number of specimens. 

Family Bicellariid®. 

Bijuula, Oken. 

Bugula calathus , Norman. 

This species occurs in the Adiiatic and is at once recog¬ 
nized by its characteristic habit of growth and its light colour 
when dried, apart from the minute structural differences by 
which it is separated from B. flabellata. 

Range . Britain (south-west) and Channel Islands. 

Bvgula ditmpa\ Busk. (PI. IN. fig. 3, 4.) 

The form which is leprosented in figure 4, Plate IX,, is 
probably referable to this species, though it differs in some 
points from Busk's description. The cells can hardly be 
regarded as u fusiform ; ” they taper gradually and slightly 
downward, but arc not contracted above. The spines, which 
are very constant in number and arrangement, do not corre¬ 
spond with those of B . ditrupen as described. On the outer 
margin, which is somewhat folded in, are two spines, one of 
them suberect and pointing upwards, the other originating 
close to its base and curving slightly outwards. A similar 

£ air is placed at the top of the inner margin. Immediately 
ehind the outer pair on the top of the cell is a tall spine of 
much stouter build than the rest, whilst another, ot more 
slender proportions, rises about halfway between the lateral 
groups. This is a veiy characteristic armature, and it is, ns 
I have said, remarkably constant. Busk assigns four spines 
to liis species, three on the outer and one on the inner margin ; 
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but lie may possibly have only examined cells furnished with 
the ovicell (in his figure eveiy cell bears one), and in this 
case two of the spines would pvobably be covered. Looking 
to the general resemblance of the two forms, I have no hesita¬ 
tion in identifying them. 

On some of the specimens from the Adriatic the primary 
cell is present (PI. IX. fig. 11). The shoot commences 
with a simple stem of some length, which gradually widens 
upwards from the very slender base, and terminates above in 
a single cell. This cell is rudimentary, having an aperture 
which is very short as compared with that of the ordinary 
zomcia, and surrounded by a number of tall spines, which 
originate outside the margin. The pair of opposed spines is 
also present on each side at the top. At the back of the 
primary cell two other zooecia are developed which diverge 
and give origin to two branches. There is a slight peculi¬ 
arity in these cells; an additional spine is present on the 
margin of the aperture between the bottom of* it and the avicu- 
larium, but in all other respects they are normal. The 
specimens which I have seen are detached, so that nothing can 
be known of their habitat. Mr. Busk’s are all on the shells 
of Ditrupa . 

Range . Madeira. 


Jiugula gracilis , Busk. 

Characteiistic specimens occur ou seaweed, but showing 
no trace of the curious appendages with which the variety 
uncinata } mihi, is furnished *. At the same time a careful 
examination of them leaves little doubt ou my mind of the 
specific identity of Bttgula gracilis and the form uncinata . 

Range . Madeira (form uncinata) ; Britain; North America. 

Bvgula plumosa. Pallas, form aperta , n. 

(PI. IX. fig. 6.) 

Zoarium somewhat rigid in habit, branches rather long, 
fan-shaped, divided and subdivided dichotomously, disposed 
subspirally round t he stem. Zooecia biserial, alternate, elongate, 
narrowing slightly downward; aperture occupying fully three 
fourths of the front, rounded below, the outer margin more or 
less bent inward, carried out above into a strong subconical 
spine, and bearing a small avicularium, which is placed a 
snort distance from the top. Ooecium extremely shallow, 


# ‘ British Marine Polyioa,' vol. i. p. 86. 
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entirely open in front, and scarcely sheltering the membra* 
nous sac enclosing the embryo, placed at the top of the cell 
and overhanging the orifice. 

In most of the structural elements there is a complete re* 
semblance between this form and the well-known B, plumosa* 
It is less flexible and graceful in habit than the u soft-leathered 
coralline,” and the cells are perhaps flatter and less turned 
inwards than in that species; but these arc trifling differences, 
and in the absence of the ooecium no one probably would 
hesitate to rank it under Pallas’s name. The ovicells, how¬ 
ever, of the two forms are essentially dissimilar: that of B . 
plwnosa is subglobular and of the usual type; that of the 

i >rescnt form is a mere shield slightly hollowed out and per- 
ectly open in front (PI. IX. figs. (5 a, Gb). It resembles that 
of B. purpurotineta, but seems to be eyen more rudimentary. 
The difference is undoubtedly important, and in most cases 
would be accounted distinctive; but in view of the general 
structural agreement it seems better to rank the present form 
under JB. plumoea. 

Bvyvla spicata , n. sp. (PI. IX. fig. 5 ) 

Zoarium simple and rather stiff in habit, about £ inch high. 
Shoots originating from a stem composed of a number of 
tubular fibres united together; branches tall, much divided and 
subdivided dichotomously, spreading. Zoaecia in from two to 
four series, elongate, straight above, of about the same width 
throughout (rectangular); aperture occupying nearly the 
whole front, narrowing downward, the lower extremity pointed, 
a strong spike-like spine on the outer margin above, and two, 
placed one in front of the other, on the inner. Avicularium 
on the outer margin, almost close to the top, well rounded 
behind, beak short, the extremity slightly bent. Ooeeium 
terminal, rounded, smooth. 

The zooecia are generally biserial, but are often quadri- 
serial towards the upper part of the branches. I can only 
speak doubtfully of the size and habit of growth, as I have 
not seen more than one or two specimens, which might be 
immature, but the minute characters are sufficiently die* 
tinctive. 


Bugula simple* at, n. sp. (PI. IX. flg. 7.) 

Zooecia in from two to five or six series, alternate, elongate, 
subrectangular, rather broad, very slightly contracted below, 
top of the cell straight; aperture extending almost to the 
bottom, broad as the cell above, narrowing slightly below,' 
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Margins thin, a little turned inwards, at the top on each side 
a short spinous projection. Avicularium placed a very short 
distance below the top, rather small, (as seen from above) very 
slender, elongate, straightish, running out to a fine point in 
front, the free extremity of the beak very short and slightly 
bent. Omcium terminal, very wide (wider than the top of 
the Cell), shallow, almost semicircular, marginate round the 
base, the front wall composed of slight membranaceous 
material. 

B. simplex belongs to the same section of the genus as B . 
flabellata. The ovicell is extremely shallow, the basal por¬ 
tion Blightly hollowed out and surrounded by a rim-like 
margin, and with n filmy membranous covering closing in the 
upper part of the front. Tt seems to be intermediate between 
the normal oceciuin and the very rudimentary form which we 
have in Buyula plumosa form aperta. The zoarium, in the 
only specimen examined, is about half an inch in height; the 
branches which divide dichotomously and are somewhat flabel- 
late originate together at the top of a short stem and form a 
cup-shaped growth. 


PtACHOlUS, Busk. 

Diachons hirtissma, Heller, form cylindrica, n. 

Pr, l’ieper’s collection contains several specimens of an 
exceedingly interesting variety of this species. Two forms of 
the zoarium are known in this genus: one in which the cells 
are more or less decumbent and repent, not indeed adnate to 
the surface over which they spread, but attached to it by 
means of tubular fibies and adhesive disks; and another in 
which they are united so as to constitute erect, bilaminate 
fronds. To these must now be added a third, in which the 
mweeia are aggregated, so as to form erect, cylindrical ', branch¬ 
ing stems of considerable height, rooted by a mass of tubular 
fibres. These fibres, in the variety of the present species to 
which I have given the name cylindrica , pass upwards, erect 
and free, carrying lines of the interconnected cells in such a 
manner as to form cylindrical stems. The fibres occupy the 
hollow of the cylinder, and the cells, which lie closely toge¬ 
ther in line, constitute the walls. The shoots are somewhat 
loosely compacted and of lax habit, and towards the base the 
cylinder is sometimes imperfect. Tnoy grow in dense clusters 
and are much branched dichotomously, attaining a height of 
about two inches. The transformation which the species has 
undergone in this variety is really remarkable. It is a Vincu- 
tturia amongst the Bicellariidaa, and may teach us the true 
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systematic value of such peculiarities of growth in a natural 
system. 

Hah . On Null mores. 

lianye. Cape Verd Islands: var. robusta, Hincks, Algiers. 

Family Cellariida. 

Cellaria, Lamouroux. 

Cell aria Johnson i , Busk. 

This seems to be a common species in the Mediterranean. 
Range. Madeira; Algiers; Bay of Naples; Shetland. 

Family Membraniporidse. 

Subsection a . Zoarium flexible and foliaceous . 
Flustra, Linnaeus, 

Flustra securifronsj Pallas. 

This species is included in Heller’s list, but he has not noted 
certain peculiarities which Wong to the southern form of it. 
There are commonly two rather strong spines on the cell 

t daced one on each side at the top ? and the avicularia, in a 
arge proportion ot cases, are set obliquely *. 

The front of the ooecia is closed in by a membranous cur¬ 
tain, and in those from which the embryo has escaped there is 
usually at the top of it in the centre an opening somewhat iu 
the shape of a reversed triangle. The definiteness and uni¬ 
formity in the position and form of this orifice seem to show 
that it is due to some special structural arrangement. It hug 
all the appearance of having been caused by the action of a 
muscle attached to a point in the middle of the upper margin 
of the membrane, which, in contracting, has drawn a portion 
of it downward, and so provided for the egress of the embryo* 
A similar contrivance has been demonstrated in the ovicell 
of Bicellaria ciliata . 

In Flustra papyracea an analogous opening exists. 

Range. Britain (chiefly north); Norway; Spitzbergen ; 
South Labrador; Naples. 

• These variations have been mentioned by Waters in his * Bryozoa of 
the Bay of Naples. 
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Subsection b. Zoarium calcareous , adnate or erect. 
Membkanipora, De Blainville. 

Membranipora operculata } n. sp. (PL IX. fig. 8.) 

Zocecia large, arranged with great regularity in quincunx, 
subclavate; aperture elongate-oval, occupying more than 
three-fourths of the front, wholly membranous ; margin thin, 
unarmed, not granulated, the inner edge often set with minute 
conical projections; oral valve distinct, of a firm chitinous 
substance, edged with a white line, arched above, lower mar¬ 
gin arcuate, slightly produced at each side into a point; the 
portion of the cell below the aj>crture smooth, bearing in the 
centre and close to the margin of the aperture a raound-like 
elevation, on the summit of which is a snort sharply-pointed 
chitinous spine Ocecium (?). 

Hal . Incrusting seaweed. 

The remarkable point in this handsome species is the struc¬ 
ture of the oral valve. The small semicircular opening in the 
front wall of the cell, with its membranous lid, which is 
characteristic of the Membraniporcr , is here replaced by a 
comparatively solid and well-defined operculum, which 
remains unchanged in dried specimens when the membranous 
wall around it has completely shrivelled up. At the same 
time there is no solid framework isolating it from the sur¬ 
rounding wall, as in the genus Euthijris • it lies bedded in the 
membrano-gelatinous covering of the aperture, conspicuous 
from its well-defined light-coloured outline. 

The oral structure in the present species may be regarded, 
from one point of view, as intermediate between that of the 
Ordinary members of the genus and the more specialized form 
of it which is found in Euthyri# amongst the Flustrce and 
Thairopoa , MacGillivray, amongst the Membraniporw. But 
I have reason to believe, though I have not been able to 
determine the details with certainty, that the more highly 
organized operculum is in this case associated with peculi¬ 
arities in the internal structure of the ocecium. I hope to be 
able to supply further particulars in a future paper. 

Membranipora D umer Hit f Audouin. 

This species sometimes occurs with a much larger number 
of spines than have been noticed on British specimens* 

There is commonly a tall slender spine at the bottom of the 
cell which bends inwards over the aperture; occasionally too 
there are several on the sides and as many as six at the top. 
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Range . Britain ; Scandinavian seas ; France (south-west); 
Bay of Naples. 


Family Cribriliaid*. 

Okibrilina, Gray. 

CribrHina punctata , Hassall, var. (PI. IX. fig. 9.) 

A very pretty variety of this species is not uncommon. The 
centre of the front wall immediately under the projecting 
lower lip is occupied by a niised area, which is surrounded by 
a smooth border extending to the margin of the cell. The 
edge of this area is marked by a line of small prominences, 
and the outside wall occupied by a number of little alcoves 
hollowed out in the face of it. The field of the area is per¬ 
forated. The pointed avicularia, one at each end of the thick¬ 
ened and mucroriate lower margin and one on the summit of 
the ovicell, are present as in the more normal form. 

May not this be the f^epralia cribrosa of Heller? 

The specimens which have been sent me from the Medi¬ 
terranean as Heller’s species arc undoubtedly referable to 
C. punctata. 


Family Jfyriosoida (part.), Smitt. 

SCHIZQFORELLA, Hincks. 

* Schizoporella unicornis, Johnston. (PI. X. figs. 2,3.) 

Heller records this species and a number of varieties. One 
remarkable form, however, lie docs not seem to have noticed, 
which exhibits a very marked modification of the orifiee ana 
contrasts strongly with another form (also found in the 
Adriatic) in this and other points. 

Schisoporella unicornis , form longiroslris. 

(PI. X. fig. 2.) 

Zo&cia largej often somewhat quadrate, moderately con¬ 
vex, surface reticulato-punctate, glossy ; orifice arched above, 
lower margin straight, with a central sinus, contracted above 
(but without prominent points at the entrance), the cul-de-sac 
below round; peristome elevated and thickened, except in 
front, an umbo below the orifice. A vicularium on one side 
of the orifice, more or less raised, sometimes mounted on an 
elevated mound, with a very long beak, base triangular, above 
it very narrow and of about equal width throughout (narrowing 
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very slightly towards the point ); mandible corresponding 
exactly with the fixed portion, much curved inwards towards 
the extremity. Ocecium prominent, rounded, ridges radiating 
from the centre towards the base, the furrows between them 
punctured. 

This variety exhibits two striking peculiarities. 

The first and most important is the conformation of the 
orifice, which will bo best understood by comparing the cell 
of this form with that of another (PI. X. fig. 3) which also 
occurs in the Adriatic and is probably the common one on the 
British coasts. The orifice ot the latter is suborbicular above, 
with a broad and open sinus (occupying about half the lower 
margin or more), not constricted at the entrance, but widest 
there, and narrowing slightly downwards, though still broad 
and rounded at the bottom. 

The second peculiarity of the present variety lies in the 
avicularium, which is of great length and much attenuated 
(PI. X. figs. 2 and 2 a) above the broad triangular base. The 
slender mandible is much curved above. The area behind 
the mandible is semicircular and entirely closed in by mem* 
brane. The avicularium of the other form is short, suberect, 
with a triangular mandible slightly bent at the tip. The 
differences in the appendage arc of less significance as it is 
more liable to modification, and intermediate forms frequently 
occur. But the variation in the orifice is certainly striking. 

The amata variety gives us something of an intermediate 
form; but I have met with nothing that makes a near 
approach to the present. * 

Schizoporella lineoUjtra , n. sp. (PI. IX. fig. 10.) 

Zocecia disposed in radiating lines, small, ovate, depressed 
below, slightly elevated above j sutures well defined, a dis¬ 
tinct raised boundary-line j surface thickly and regularly 
punctured, pores stellate; orifice suborbicular, narrowed and 
produced below, peristome not raised, immediately in front 
of it an umbo bearing on the top a small pointed avicu - 
hr turn, mandible directed straight outwards. Ocecium ample, 
broad and rounded above, contracted towards the orifice ; sur¬ 
face punctured, the opening closed by the operculum; a 
raised line round the base. 

At one time I was inclined to think that this might be the 
Lepralia rudi$ of Manzoni, a Pliocene species Brioxoi Plio- 
cemciltal.’ 1869); but there is hardly ground for the iden¬ 
tification. 
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Schizoporella magnified , n, sp. (PI. X. fig. 1.) 

Zooecia quincuncial, large, ovate, rather depressed, sutures 
shallow ; surface reticulate, no boundary-lines ; orifice subor- 
bicular^ with a deep pointed sinus on the lower margin, wide, 
at the entrance, tapering off to a point below, a small notch 
on each side just below the opercular denticles; peristome 
unarmed, not elevated ; on each side of the orifice, close to the 
top of the cell, a pointed avicularium , erect, with a triangular 
mandible, slightly produced, a semicircular orifice at the base 
of the beak ; at each side on the front of the cell, a little below 
the orifice, a similar avicularium, erect, borne on the inner 
surface of an elevated lx>ss. Omciutn much elongated, ample 
and rounded above, tapering off towards the orifice, where it 
is much contracted, and ends in a subtubular opening which 
barely overhangs the top of the oral valve, surface reticulate. 

Bah . Inerusting stones &e. 

A splendid form, of which the remarkable oviccll is the 
great feature. 

Schizoporella serratimargo , n. sp. (PL X. figs. 6.) 

Zoarium erect, bilaminate, branched ; branches wide, flat, 
compressed, extremities rounded. Zocecia quincuncial; when 
young, distinct, ovate, moderately convex (sutures shallow), 
the oral region raised, surface dense, uneven, entire or with a 
few marginal punctures ; orifice oval, with a small sinus on the 
lower margin, operculum thickened on each side, so as to give 
tlie appearance of a depression down the central line; peri¬ 
stome elevated and often much thickened, bearing four spines 
at the top; the older cells crowded, confused, highly calcified, 
primary orifice deeply depressed, a large secondary orifice 
somewhat produced in front, almost the whole front of the 
zooecium occupied by a large spreading elevation bearing a 
pointed avicularium. Ooecium rounded, subimmersed, closely 
united to the cells about it, with a smooth entire surface and 
a large cleft in front, wide at the opening and tapering 
upwards. Along the edge of the branches a line of gigantic 
avicularia with bluntly-pointed mandibles directed outwards. 

I have not met with perfect specimens of this fine species, 
and am therefore unable to give the size or precise habit of 
growth. The broad flat branches are characteristic, 

Schizoporella Pallasii Heller (sp.). (PL X. figs. 7.) 

Heller places this species in the genus Emluxra , It bears 
a curious superficial resemblance to some of the forms which 
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are ranged under the Adeonella of Busk, a somewhat miscel¬ 
laneous group which, as Waters has already suggested, must 
be dismembered. But it has nfc real affinity with the species 
which are related to Adeona, and which would properly belong 
to the genus Adeonella if that genus is to be maintained* It 
seems to me to be a Schizoporella , the characters of which are 
somewhat masked by the curious bridge-like structure which 
crosses the cell immediately below the orifice. This mate¬ 
rially affects the appearance of the species, but does not seem 
to have any special significance. It is due to the union of 
the risings on which the two lateral avicularia are placed, a 
little below the orifice; they grow together and torm an 
arch across the front of the elevated peristome, leaving an 
opening below, through which the primary orifice ana the 
sinus are visible. 

The same structure is met with in Schizoporella biturrita } 
mihi, on which Busk has founded his genus Gephyrophora } 
with the specific name polymorpha (* Challenger,’ Report). 
In this case the u bridge,” it would seem, is almost as often 
absent as present. The specimens on which my description 
was founded were entirely destitute of it, and I have met with 
others in the same condition. The structure docs not appear 
to be a very essential one. Apart from this peculiarity, S . 
hiturrita is a very typical member of the genus to which I 
refer it, and it certainly seems to be too trivial to stand as the 
sole distinctive character of a generic group. The orifice of 
8. Palladi is arched above, with a straight lower margin and 
a central sinus of moderate size. Waters (who identifies this ' 
species with the Eschara polgstomella of Reuss) ranks it under 
Adeonella , an opinion in which I cannot concur. 

Range. Bay of Naples. 

Schizoporella atrofusoa , Busk. (PI. X. figs. 4, 5.) 

This species is identified by Waters (‘ Polyzoa of Bav of 
Naples’) with Lepralia cucullata f Busk (Brit. Mus. dat,). 
But if the description and figure of the latter are to be trusted 
the two must be distinct. It is altogether destitute of the 
largje and very marked sinus, with the strong denticular pro¬ 
jections at the entrance, which are so characteristic of the 
present form. In point of fact the latter is Lepralia atro- 
jU9ca } Busk, described in the Quart. Journal of Microscopical 
Science, vol. iv, 1856,, p* 178, but without figme. The 
description though brief is sufficiently characteristic, and 
leaves no doubt as to the form intended. The variety with 
the thickened and elevated peristome in front (Pl. X. ng* 5), 
which may be distinguished as form labioaa , has smaller 
. Ann. & Mag . N. Hint. Ser. 5. Vol. xvii. 19 
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cells than normal Mediterranean and Mazatlan specimen*, 
and is much altered in appearance by the modification of the 
mouth, but is essentially identical with the present form. 

The cells of this species are commonly covered with an 
epidawnis, which partially conceals the punctures. Two small 
round prominences are present on the operculum just within 
the sinus. 

Range . Bay of Naples; Mazatlan : form labiosa , Arabian 
sea. 


Sckizoporella auriculata, Hassall. (PI, X. figs. 8.) 

A form which has hitherto been referred to this common 
species, and which is distinguished by its large spatulate 
avicularia, occurs abundantly amongst the dredgings from the 
Adriatic. The peculiar avicularium is associated with a very 
distinctive form of orifice (PI. X. fig. 8 a). The ordinary 
cell of tf. auriculata is represented in fig. 8, PI. X., and a 
comparison of the two will show the marked differences between 
them. The general shape of the orifice and the character of 
the sinus are quite dissimilar. The form spathulata seems 
always to bear the spatulate avicularium, or an elongate oval 
avicularium, which is the earlier stage of the former. In this 
stage the beak has a trifoliate form (PI. X. fig. 8 &), with a 
small central projection on the inferior margin. The avicu¬ 
larium of the normal form is, I believe, always circular and 
very small. It may, I think, be doubtful whether the variety 
is not entitled to specific rank. It seems to be a southern 
form, occurring in Britain on the south-west coasts, in the 
Adriatic, and the Bay of Naples. The point will be left for 
further investigation. 

EXPLANATION OF THE PLATES, 

Plate IX. 

Ftp, Scrupocellaria Bertholletii , Audoum. 

Ftp. 2, Ditto. Dorsal surface. 

F\g. 3. Bugula ditruper, Bu*k. Showing the primary cell. 

F%g. 4. Ditto. r * 

Ftg, 6. Bugula spicata , n. sp. 5 a. Ovicell*. 6 b, Avicularium. 

Fuguta plunma. Pallas, form apcHa, n. Oa. Side view of the 
ovicell. 0 b. Cell and ovicell, front view. 

Fig. 7. Bugula simplex , n. gp. 

Fig. 8. Membranipoj a operculata f n. gp. 

Fig. 9. Cribrilina pimetata, var. 

Fig. 10. Schmfwella lineoh/era , n. gp. 10 a. Orifice,. 

Plate X. 

Fig* 1. Schizopordla magnifies n. sp. 

Jtg, 2. Schizopordla untcimis, Johnston, form longiroHm. 2a, Arim- 
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Fig, 8. Schizoporelkt unicornis, Johnston* Normal* 

Fig. 4, SchizoporeUtt atrofusca, Busk. 

Fig 5. SchizoporeUa atrofuaca, form lahiosa. 

FtgTu. SehtxoporeUa serratunargo , n sp Marginal cells. 6 a. Mature 
cells and ovicell. 6 6, Marginal avicuiarium. 6 c. Oral valve. 
0 d. Nat. size. * 

Fig. 7. Sthizoporella Pall am, Heller 7 a . Marginal cell, showing sinus. 

Pty. 8 SckizoporoUa auriculata , Hassell. Showing ordinary form of 
orifice. 8 a. Variety spathulata. 8 6. Avicuiarium of tills 
variety in early stage. 


XXVII.— Hystricrinus, Hinde , versus Arthroacantha, 
Williams: a Question of Nomenclature. By GeoiiGE 
Jennings Hinde, Ph.D., F.G.S. 

In the { Annals ’ for March 1885, p. 158, I proposed the 
term Hystricrinus for a genus of Cnnoids with movable spines 
in place of Artkroacantha , Williams *, on the ground of the 
resemblance of this latter term to Arthracanthus, Schmarda f, 
which had been previously employed for a genus of Rotatoria, 
The essential similarity of these terms seemed to me to bring 
the case so very clearly within the tenth rule of the British 
Association Committee J, that u a name should be changed 
when previously applied to another group which still retains 
it,” that it did not seem necessary to advance any arguments 
to justify the course adopted. But Messrs. Wachsmuth and 
Springer, in part lii. of their lately issued u Revision of the 
Palseocrinoidea ” §, p. 116, reject my term Hystricrinus and 
reinstate Williams’s name, on the ground that u Arthroacantha 
is a different word from Arthracanthus although of the.same 
etymology and of similar construction, and there are other 
names of recognized standing in natural history which bear a 
closer resemblance to prior names than this ” (p. 117). 

As the question is of more than the mere personal interest 
as to who should be the author of a generic name, and as it 
should be decided in accordance with the rules made to pre¬ 
vent confusion in scientific literature, and with the general 
practice of reputable scientific authors of the present day, I 
venture to state the reasons which appeared to me to be 
sufficient not only to justify, but to necessitate, the substitu¬ 
tion of anothot term for that of Professor Williams I may 
first premise that the remarks which may be made upon the 
invalidity of Prof* Williams’s name are not intended in any 

• ( Proceedings of the American Philosophical Society/ 1880, p. 84. 

f Denkscbr. k.-k. Akad. d. Wise. Wien, vol. vii, 1854, p. 12. 

% * Kepart of the Thirty-fifth Meeting of the British Association for 
the Advancement of Science/ Birmingham, 1885, p. 33. 

J ; * Proceedings of the Academy of Natural Sciences, Philadelphia/ 
y 1885, p. 110 (separate copy). 
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way to reflect upon this gentleman, who, in a letter to me of 
the 13th May last, acknowledging the receipt of my paper on 
Hystricrinus \ says :—“ I agree with you in the improjfrietjr 
of my generic name [i. e. Artkroacantha\ and shall adopt, 
yours. It was a provoking accident which caused me to 
overlook that single page of names applied to .Rotatoria in 
Marshall’s index.” 

As Messrs. Wachsmuth and Springer recognize the rules of 
zoological nomenclature of the British Association Committee, 
it may be desirable to give quotations from the particular one 
bearing on this subject* :— 

u It being essential to the binomial method to indicate 
objects in natural history by means of two words only, 
without the aid of any further designation, it follows that a 
generic name should only have one rneaniny —in other words 
that two genera should never bear the same name. . . . When 
these cases occur the later of the two duplicate names should 
be cancelled and a new term, or the earliest synonym, if there 
be any, substituted. ... It is, we conceive, the bounden duty 
of an author, when naming a new genus, to ascertain by 
careful search that the name which he proposes to employ 
has not been previously adopted in other departments of 
natural history. By neglecting this precaution he is liable 
to have the name altered and his authority superseded by the 
first subsequent author who may detect the oversight. . . . 
We submit therefore that a name should be changed which 
lias before been proposed for some other genus in zoology or 
botany, or for some other species in the same genus, when 
still retained for such genus or species.” 

Applying the above rule to.the present case, we have the 
names :— 

Arthr acanthus, Sclmiarda, 1854. From optyor, joint, 
and tUarOa, spine, for a genus of Rotatoria, character¬ 
ized by movable spines, which serve as oars to the 
animal. 

Arthroacantha , Williams, 1883. Also from 
joint, and ^urOu, spine, for a genus of Orinoids cha¬ 
racterized by movable spines. 

It is very evident that both these generic terms have one 
and the same meaning, and this fact would, according to the 
rule quoted, require that the later one should be changed. 
If we turn now to the proper construction of these words, there 
is no doubt that, in accordance with the regular method of 
forming compound Greek words, Schmarda’s term is correct, 
and that Williams and Wachsmuth and Springer are ortho- 
graphically in error in retaining the “o” in Arthroacantha , 

• Loc , c it. p, 34. 
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which must therefore be deleted. We have then the same 
word for the two genera ; but in the one ease it is placed in 
the masculine and in the other in the feminine gender. It is 
difficult to see the reason why Schtnarda should have adopted 
the masculine termination -us instead of retaining the feminine 
termination -a of the Greek aequ Oa, and exception might fairly 
be taken to the change, and it would be open to any one to 
alter the -us into -a, and thus corrected the word is precisely 
identical with the corrected Arthracantha, Williams. 
Hehmarda does not seem to have followed any rule respecting 
the terminations of the generic names, for in the same group 
he employs Hexarthra , Listrion , and Typhlotrocha ; and it 
may be urged that Agassiz lias also modified the terminal -a 
of the same Greek word into -tut in the case of the numerous 
genera of fossil fishes which are based upon spines. 

Admitting, however, that Arthracanthus y Sehm., may be 
retained in the masculine form, it seems to me that the later 
term Arthracantha , Will., judging according to the spirit of 
the rule of the British Association, cannot be valid. It is 
substantially the same word and unequivocally it has the 
same moaning as Sell mania’s term. To admit it would be 
the same as allowing that the same Greek word would be 
applicable to three distinct genera, according to its masculine, 
feminine, or neuter termination ! 

Again, if the term were specially suitable to a genus of 
Crinoids, one might be disposed to allow the infraction of the 
rule in favour of retaining it; but even Messrs. Wachsmuth 
and Springer* are constrained to acknowledge that it is 
“ injudiciously chosen.” 

These same authors, moreover, are not merely content with 
endeavouring to upset the generic term Htfstrierinus , but 
they also assert that the species which I described and figured 
in the * Annals ’ as Hystncrinus Garpenteri is u probably a 
aynonvm of Arthroacantha punctobrachiata } Williams ” f* 
To this I reply that Prof. Williams never professed to describe, 
and in fact did not describe, a species of this name, that the 
name is a MS. one of Prof. Hall, and that until the forms 
have been sufficiently described and published, the species 
has no recognized existence and cannot be a synonym of 
H. Oarpenteri. 

Prof. Williams, in the paper referred to above, under the 
title “On a Crinoid with movable Spines,” described a 
single species which he designated Arthroacantha ithacensu 
He compared this species with a specimen in the Museum of 
Cornell University, which had been photographed by Prof. 
Hafl, and the photograph, with the MS. name Platycrinua ? 

• On. dtp. 116. t P.119. 

t 1 Proceedings American Philosophical Society/ 1888, p. 85. 



274 Dr. G. J. Hinde on Hyetricrinus, ffinde } versus 

punctobrachiatus appended to it, was privately circulated, but 
never published. Notwithstanding this, Prof. Hall made a 
claim to the species; and Prof. Williams, unwilling to dis¬ 
oblige this veteran palaeontologist, did not describe the form, 
but only made the following remarks respecting it* :— 

“ The arms, the shape of calyx, and the plates that were 
preserved corresponded in general with the A. Ithacensis } but 
the tubercles on the calyx plates are finer, more numerous, and 
the pitting very indistinct, and the basal plates are relatively 
larger than in the typical specimens of that species. Hence 
we are led to believe that the Hamilton species is distinct from 
the Chemung specimens, and even if it were properly de¬ 
scribed and published , it is probably safe to regard it as a 
distinct species. Although the specimen shows no trace of 
the free spines f, the nature of the tubercles leaves little doubt 
of a generic identity with Arthroacantha Ithaccnsis , and the 
Hamilton form maybe called Arthroacantha punctobrachiata.” 
Again, on p. 8(1:—“ This species [i. c. A . ithacCnsis] differs 
from ihe Arth. punctobrachiata of the Hamilton group in the 
moie distinct and less numerous tubercles on the Surface of 
the calyx plates ; the smaller size of the tubercles leads to the 
inference that the spines were smaller in the Hamilton form ; 
the calyx plates were apparently thicker in the Chemung 
species, and the second and thiid plates of the specimen of 
Arth.punctobrachiata are higher than those of Arth.lthacensisf 
One needs hardly ask the question seriously, whether the 
above geneial remarks and inferences, mostly of a negative 
character, can be regarded as sufficient to define a species. 
Under the twelfth rule of the British Association it is stated, 
“two things are necessary before a zoological term can 
accjuirc any authority, viz. definition and publication. Defi- 
nitjon properly implies a distinct exposition of essential 
characters, ana in all cases we conceive this to be indis¬ 
pensable.” There is evidently no distinct exposition of the 
essential characters of a species to be obtained front the cursory 
observations of Prof. Williams respecting Hall’s MS. speci¬ 
men ; and it is clear that if this author had intended to nave 
described P. punctobrachiatus , Hall, MS., he would have 
furnished all the particulars of form, the exact measurements, 
and tbe^ figures, in the same manner as in the species A . 
ithacensisy which he professed to describe, and did so m a very 
able and satisfactory manner, notwithstanding that his speci¬ 
men was only a negative cast of the form. 

I maintain therefore that Messrs. Wachsmuth and Springer 
are certainly in error iu asserting that Ppunctobrachiatus is a 
good species and must be credited to Williams. It seems te 
* p. 88. t The italics are mine. 
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me that these authors are doing Prof, Williams an injustice 
in endeavouring to foist upon him the authorship of a species 
to which be lays no claim, and which he has not taken steps 
to establish. 

When Prof, Hall properly describes (and publishes) the 
typical specimen which Dears his MS. name of P. puncto* 
brachiatun , it will then be seen if it is identical with Hystri- 
crinua Carpenteri ; and in this latter eventuality his MS. name 
must lapse. 

Notwithstanding tlie scanty imperfect notice of the MS. P. 
pnnctobrachiatus given by Williams, and the absence of any 
published figure, Messrs. Wachsmuth and Springer profess to 
be able to recognize with confidence specimens of it from the 
Hamilton group of the Province of Ontario; but they are 
unable to determine their identity with my Ifystricrinua Car - 
penteri , though this latter form has been minutely described 
and figured! Still further, these authors recognize the spines 
of P. j punciobrachiatus, though none were present in the 
typical specimens of this form ; and yet they cannot tell if 
they are similar to those of U . Carpenteri } although these 
latter have been carefully figured to scale! 

Further comment on the remarkable insight and the peculiar 
views of Messrs. Wachsmuth and Springer respecting zoolo¬ 
gical nomenclature is needless. I venture to believe that it 
has been sufficiently shown that both the generic terms Ilya - 
tricrinus and the species ZT. Carpenteri have been formed in 
accordance with the rules of the British Association; and I 
therefore append the following summary as an emendation 
of that given by the above-named authors:—* 

Hystricrinus, Hinde («Arthroacantha, Williams, 
previously occupied). 

1886, Ann. & Mag. Nat. Hist. ser. 6, vol. xv. p. 168. 

1883. Hystncrinus (Arthroacantha) ithaoeneie f Williams, 
sp. Type of the genus. Proc. Amer. Phil. Soc* 
April, p. 85, with plate.—Upper Devonian, Che* 
mung group. Ithaca, New York. 

188fi. Ryatricnnus Carpenteri, Hinde, Ann. & Mag. Nat. 
Hist. ser. 5. vol. xv. p. 162, with plate and wood- 
cut.—Middle Devonian, Hamilton group. Arkona, 
Ontario, Canada. 

(Besides the above, Prof. Williams mentions a specimen to 
which Prof. Hall has given the MS. name Platycrinua puncto- 
brachiatus . The form has not yet been described and pub* 
fished, and oannot therefore at present be included in the 
genus. According to Williams, the type-specimen is from 
the Hamilton group, but no locality is given.) 
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Paleontologie Fran^aisc on description des fossiles de la France.— 
Terrain jnrassiquc , tome xi. premiere parlie: Crinoules , par M. 
P. de Lorjol. Paris : 1882-1884. Pp. 027, pis. 1-121. 

Revision of the Palerocrinoidea .—Part III. Discussion of the Classi¬ 
fication and Relations of the Bruchiate Crinoids ; and Conclusion 
of the Generic Descriptions. By Charles Wachsmutu and Frank 
Springer. First Section, Extracted Irom the 4 Proceedings of 
the Academy of Natural Sciences/ July 28, 1885. Philadelphia, 
1885. Pp. 138, pis. iv.-ix. 

When reviewing Mona, do LorioPs monograph upon the fossil 
Crinoids of Switzerland in ‘Nature’ for Auguftt 4, 1881, we men¬ 
tioned that he was engaged upon a similar work winch would deal with 
the Noocrinoids found fossil in France. The results of his study of 
some of those which occur in the Jurassic rocks have now been 
published as the first part of the eleventh volume of the 4 Pnloonto- 
logie Fran^aise/ We think that the indefatigable author has every 
reason to be satisfied with his work, which cannot fail to be of the 
utmost use to all students of tho Neocrinoidou, and indeed to every 
paleontologist who wishes to have the moans of naming the nume¬ 
rous fragments of Apioorinidzo which are so common in Jurassic 
strata. 

The work before us, which consists of 027 pages of text with an 
atlas of 121 plates, is, however, much more than a moro enumera¬ 
tion of specios, with descriptions of those previously unknown to 
scionee. The first thirty pages are devoted to a good general intro¬ 
duction, which touches upon the peculiarities of tho Falroozoic 
Crinoids as well as of those of Inter date, with which the author is 
more immediately concerned; and it is illustrated by sevon plates, 
which contain figures of the Pentacrinoid larva and of the more 
remarkable among the recent Crinoids which wero known to the 
author at the time when he commenced his work. The student is 
thus brought face to face with the only method which can lead him 
to a right understanding of his collections; and it would be well if 
Mods, de ^oriols example were more frequently followed by those 
so-called palaeontologists who think that life is too short for the 
study of the living representatives of their fossils. Every specialist 
could name one or more of these empirical writers, who are often 
most valuable as careful and zealous collectors, but come to utter 
grief when they attempt to deal with questions of structure. Of 
them may it truly bo said “ the evil that men do lives after them.” 
For the old error, though corrected again and again, is continually 
t»eing reproduced in text-books and elsewhere. The snake is never 
really killed, but onlv scotched, and the advance of real scientific 
knowledge is hindered in consequence. 

Mens, de Loriol’s introduction is followed by a chapter on classi¬ 
fication, in which Zittel’s arrangement of the true or brachiate 
Crinoids, the Cystids, and the Blastoids as orders of the class Ori- 
noidea is adopted. But Palroocrinoidea and Neocrinoidoa are wisely 
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used as subordinal designations instead of the misleading terms 
Teasel]ata and Articulate; and in accordance with this proceeding 
the Marsupitidre and Uintacrinid® are restored to their proper 
places among the Neocrinoids; while a now family, Bourgueticri- 
nidce, is very rightly established for Bourcjueticrinus , Rhizocrimt $, 
and Bathyerinus, genera which differ considerably from the typical 
Apiocrinidce. 

The remaining and by far thq largest portion of the volume con¬ 
tains descriptions of the J urassic Eugeniacrinid© and Iiolopid©, and 
of the three principal genera of Apiocrinidso, viz. Guettardicrinui, 
Apiocrimuti and Millericrinus. Eleven specios of Eugeniacrinua are 
described, including four now ones, E. mayaln being from the Lias 
and the remainder from the Oxfordicn. Phyllocrinus is represented 
by seven species, three being new, and Tetracrinu * by one ; while a 
new genus, EucUsfcrinus, is established for a remarkable type which 
has been referred both to PHcatocrinm and to Euu/eniacrinun, and 
seems likely to find its true position among the Hoiopidie. Much 
new and valuable information is given about the singular tyj>e Coty- 
Ucrinus , which has also been found in the Dorsetshire Lias ; and the 
curiously abnormal Gymnocrinu* is described from better material 
than was available when the author worked out the fossil Crinoids 
of Switzerland. Besides Quettardicrinu# fifteen specios of Apia - 
crinus , four of which are now described for the first time, occur in 
the French Jurassic strata, while the genus Mdhricrinus is repre¬ 
sented by no less than sixty-four species, of which twenty-six are 
new to soienoe. About one fifth of them aro only known by their 
stems ; but these are rb a rule very well defined, and seem to afford 
good specific characters. 

The most interesting morphological point which has boon brought, 
out by Mons. do Loriol’B work is the presence of small underbasala 
in two species of Afillericrinus . They do not appear at all upon 
the exterior of the calyx, as they rost upon the central part of the 
enlarged uppermost stem-joint and are concealed by the basals 
outside them. But they seem to be well differentiated, though 
relatively small; and it is quite probable that thev will ultimately 
be found to occur in othor species of tho genus, though, as Mons. 
de Loriol says, they are certainly absont in many which he has been 
able to examine in detail, as his excellent figures show. 

All working paleontologists must be grateful to him for this most 
useful book and will welcome the appearance of the next volume, 
which will deal with the Pentacrimd® and Comatulidae, families 
which are both well represented in the French Jurassic strata, as 
indeed also in those of our own country. 

The name of Mr. Charles Wachsmuth, of Burlington, Iowa, i#so 
well and so favourably known to every student of the Pelmatozoa 
that the appearance of a new section of the * Iteviaion of the Palsao- 
orinoidea * by himself and Mr. F. Springer is an event of considerable 
interest Parts I. and II. were published in the years 1879 and 
1881 respectively. The first and most important section of Part III,, 
which appeared at the dose of last year, contains a discussion of 
the classification and relations of the brachiate Crinoids, together 
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with the final revision of the generic descriptions in one of the 
three primary groups into whioh the Palieocrinoids are divided by 
the American authors. This portion of the work appears to us to 
be much the most satisfactory one. In the extent and accuracy of 
his personal acquaintance with the wonderfully complex generic 
types which are presented by the Palseocrinoidea Mr. Wachsmuth 
has no equal, we had almost said no second ; and tho immense 
mass of detailed information which he possesses concerning the 
intricate composition of calyx and vault in tho Actinocrinidas 
PlatycrinidsB, and fthodocrinid® is clearly and explicitly set. forth 
in Parts I. and II. and in this first soction of Part III. of the t lie- 
vision/ The order Palceocrinoidea is divided by himself and Mr. 
Springer into throe suborders, the first of which includes the three 
families just mentioned and all other Palseoorinoidea in which the 
plates of the test aro solidly united by suture, and in which the 
lower arm-plates ore incorporated by means of interradial plates so 
as to form a part of the calyx.” Eor this group the name Camarata 
is proposed, while the Articulata (the Ichthyocrinidm of Part I.) 
include u those tamilies in which the plates of the test aro united 
by loose ligaments or muscles, and in which they are somewhat 
movable/’ Lastly the group Inadunata (corresponding on the whole 
to the CyathocrinidBO of Part I.) “ is proposed for all Pabeocrinoidea 
in which the arms are free above tho first radiala and which have five 
single interradials, located ventrally/* Tho authors state that 
“ these groups are not only well defined in nature, os shown by the 
fact that they are so readily recognized, but they are also most 
convenient for nil descriptive and comparative work.” In this 
remark we entirely concur, and wo fully believe that tho classifica¬ 
tion which the authors propose w ill stand the test of future research. 
It has grown up gradually during the many years of Mr. Wacba-i 
muth s experience as a collector, and we doubt if any palaeontologist 
will bo able to improve upon it. 

The view which tho authors take of the Crinoids with regard to 
the other Echinoderms appears to us, however, to be a less satis¬ 
factory one. They follow the writer in adopting Leuckart’s eep&r 
ration of the stalked Echinoderms under the name of Pelmatogoa, 
but only rank this group as a class equivalent to Urchins and Star* 
fishes. The spirit of Leuckart’s classification is time entirely 
ignored, though it is partially followed in the letter* and we are 
taken back in principle to the grouping of the older syafcomatista, 
in which Crinoids, Cystids, and Blustoids were all thrown together 
under the term Crinoidea, regardless of the fact that Miller’s very 
explicit definition of this term implies tho presence of articulated 
arms upon the radials, and that these appendages are absent in both 
Blastoids and Cystids. 

Leuckart’s separation of the Pelmatozoa from Urchins and Stel- 
lerids on the one hand, and from Holothurians on the other* has 
been abundantly justified by tho physiological and morphological 
researches of the last twenty years ; and the difference of a Crinoid 
from an Urchin or Starfish is far greater than their difference from, 
one another, as was long ago pointed out by Professor Huxley. 
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Messrs. Wacbsmuth and Springer, however, follow Zitfcel and de 
Loriol, and regard Pelmatozoa, Urchins, and Stellerids as equivalent 
classes of Echinoderms, which (as just remarked) is little more than 
a nominal change on the classification of forty years ago. 

Following the principles of Burmeister’s classification they divide 
the Polmatozoa into two subclasses, Anthodiata and Brachiata or 
true Criuoidea. The first contains the two orders Cystids and 
Blastoids, while the second falls naturally into Palaeocrinoids and 
Neocrinoids. There is more to be said for this classification than 
for that which we have just criticized. But we cannot help thinking 
that the Cystids and Blastoids are more divergent in character than 
the Polmocrinoids and Ncocrinoids are, and that, aa suggested by 
Professor Huxley, they deserve to be ranked as classes of Echino¬ 
derms equivalent to the Crinoids. This course was taken by the 
writer in the * Challenger * Report, and has since been adopted by 
Ludwig, the leading German authority on Echinoderms, who also 
follows Leuckart, Ray Lankester, and others in giving the Pelma- 
tozoa the rank of a branch and not merely that of a class of 
Echinoderms. 

On p. 76 Messrs. Wacbsmuth and Springer profess their inability 
to point out a single character of either Crinoids, Cystids, or Blag* 
toids “ that is not found exceptionally in one of the other groups,” 
They admit, however, that “ probably neither Blastoids or Cystids 
had appendages united by paired muscular bundles ” (p. 78); and 
this is one of the essontial characters of the truo or brachiafce 
Crinoids. Furthermore, there are at loast two strong points of 
difference which distinguish the Blastoids from the Cystids. The 
hydrospires of the latter group are very irregularly disposed, while 
those of the Blastoids aro grouped with the utmost regularity in 
five (or in one genus only four) pairs, which are limited to the radial 
and deltoid plates and occupy the interradial portions of the calyx, 
with their slits parallel to the ambulacra ; and the small azygos 
basal of the Blastoid is always situated in the left anterior inter¬ 
radius. In all Pala^ocrinoids which resemble the Blastoids in 
having an unequally tripartite base, with one possible exception, 
the small plate is in the right anterior interradius ; and we are not 
aware that any such symmetry ia observable in the few Cystidean 
genera which have only three basal plates, except perhaps in 
Qryptotrinu* cerasus* There are other characters, such as the 
gmbulacral structures of Blastoids, which also differentiate them 
very clearly from the Crinoids and Cystids. We have yet to become 
acquainted with any member of the two latter groups which has a 
aubambulacral “ lancet-plate ” like that of the Blastoids, The five 
lancet-plates of a Pentremite are pierced by longitudinal canals which 
unite into a circuraoral ring, and, as we believe, contained the 
ambulacra! or water-vessels. Bo far as our present knowledge goes, 
this subambulacral structure does not occur in any other Pehna- 
tozoa but the Blastoidea; and despite the number of Apparently 
intermediate forma, we aro strongly inclined to think that the three 
groups (Crinoida, Cystids, and Blastoids) are in reality much metre 
distinct than has hitherto been supposed. 
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Messrs. Wachsmuth and Springer have changed their views upon 
several important points of Crinoid morphology since the publication 
of Part II. of their ‘ Itevision/ Some of theso changes have met, 
and probably always will meet, with the very general assent of their 
fellow-workers, such, for example, as tho withdrawal of the desig¬ 
nation “ oral plates ” from tho calyx-interrndials of Chjathocrinu* 
and of the Blastoids. But in one case, perhaps tho most important 
of all, we think that the change is decidedly for tho worse. 

Mr. Wachsmuth pointed out in tho year 1877 that tho interradial 
“ proximal plates ” which immediately surround the central plate in 
the vault of the Camarata corresqiond in many respects to the basal 
platos of the calyx. This view was further developed in Part 11. (p. 15) 
of the * lie vision/ which appeared in 1881, and it h«s been pretty 
generally accepted in this country. In many species tho proximals 
are surrounded by a ring of radially situated plates, which arc univer¬ 
sally recognized as representing the calyx-radialsoftho ahadirml side. 
In the simpler forms of vault and in the young Btagcs of the moro 
complex types the central plate is thus enclosed by two alternating 
rings of plates, the proximal ones being interradial and the distal 
ones radial. The close correspondence between this arrangement 
and that of the apical systom of a young Urchin or Starfish, and also 
the calyx of ft steraless Crinoid like Umtncrinns , is so striking that 
Mr. Wachsmuth’s suggestion seemed to throw a flood of light upon 
the composition of the summit in Crinoids, Blastoids, and Cvstids 
alike. 

Now, however, wo are told by Messrs. Wachsmuth and Springer 
that the proximal dome-plates are the homologues not of the basals, 
but of tho calyx-interradials of the abactirial side, and that the 
central plate against which they rest represents an undivided basal 
disk. But although no one knows better than themselves that the 
radials of almost every Crinoid rest directly on the basals, they make 
the following generalization on p. 53 :—“ In the summit the cen¬ 
tral plate occupies, in relation to the radials, the same position as 
the basals ; ” and again on p. 55, “ Basals and radials, interradials 
and anal plates, are then found to occupy the same position orally 
as aborally.” 

Wo are sorry to find ourselves in such direct opposition to the 
American pal©ontologists; but wo do not think they will contradict 
us when we say that there is not a single Crinoid in which the five 
(or six) calyx-intorradials of the dorsal side occupy an intermediate 
position between the basals and radialB. But unless this were so, 
not merely in isolated and very specialized genera*, but in the 
majority of typical Crinoid* , both Palwozoic and Neozoic, the two 
statements which we have quoted and the new morphological views 
which they express cannot but be altogether at variance with the 
real facts of the case. 

The position of the calyx-radials, not merely of the Pelmatozoa, 

* Such as Acrocrinue, for example. Many very close parallels to the 
extremely anomalous forms of summit which occur in some of the Polaap- 
crinoMa may be found in the abactina) systems of Urchins, Starfishes, 
and Ophiurids. 
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but also of the Urchins and Stellerids, with regard to the abactinal 
centre is a very definite one; and if plates which typically occur 
inside the circle of dome-radials, between them and the actinal 
centre, are to be rogarded as homologous with abactinal plates, which 
are generally outside, and only very rarely form part of the circle 
of calyx-radiate *, the word 44 homology ” would almost oease to 
have any meaning in Echinoderm morphology. 

There is another view of the homologies of the proximals, which 
was suggested by the writer in 1879, viz. that they represent the 
oral plates of Neocrinoids. Messrs. Wachsmuth and Springer admit 
that these orals are the actinal representatives of the basals, as was 
pointed out by Gbtte ; and they thus give additional support to the 
suggested homology between the orals of Neocrinoida and the 
proximate of Palueocrinoids, which last they formerly regarded as 
corresponding to the basals of tho abactinal side. They bring 
several objections to this view, some of which are well founded ; but 
it does not appoar to us to involve anything like such serious incon¬ 
sistencies as their own latest theory, which necessitates an homology 
between one set of plates outside the circle of abactinal radiate and 
another set inside the circle of actinal radiate! 

Their objections will be fully discussed by the writer when ho has 
finished the somewhat absorbing systematic work on which he is 
at present engaged. But two of thorn doservo notice here. In 
more than one place (pp. 86, 64, 58) the authors object to the theory 
which regards the proximals as homologous with the orals, because 
there are only five of the latter but six of tho former plates, the 
posterior one being divided into two parts, usually by the anal 
system. This is a curious objection to oome from those who tell us 
that these very six proximate are tho actinal representatives of the 
five oalyx-interradiate of Cyathocrinus and the Blastoids. On the 
same principle they must deny the homology of tho six intorradiate 
of Elceacrinu s with the five which occur in other Blastoids ; for the 
posterior one is divided into two parts by tho anal plate. The same 
difficulty occurs with respect to Glyptaster, Eucrinus , Dorycrinus , 
&c., about which we arc told, on p. 18 of Part II., that 44 the first 
true interradial in tho posterior area is divided, and is represented 
by two smallor plates, separated by a special anal plate/’ But 
unless they dony the homology of tho six intorradials of Glyptaster 
and Elasacrinus with the five of Cyathocrinus their objection to a 
theory which homologizes 44 six proximals with five orals ” loses all 
its force ; and we do not think that they are preparod to go so for 
as this. 

In every Neocrinoid the anus is outside the ring of oral plates, 
and this haB always been felt to bo one of tho chief objections to the 
theory that the proximate are orate ; for plates bolonging to the anal 
system usually enter into the ring of proximals. But we may point 
out that the mouth-opening, which also sorves as anus in Ophiurids 
and in many Asterids, is within the circle of orals, and that the 
anal system of a regular Urchin is situated within the ring of basals 
wBich are the admitted abactinal homologues of the orals ; while the 

* As in the Ithodocrinidee and the recent Thaumatocrimu . 
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early forma of exocyclie Urchins have the anus placed in or near the 
calycinal system, from which it gradually recedes in those of later 
date. May not Borne change of this kind bo traced in the relations 
of the anus to the actinal system of Palfeoerinoids and Neocrinoids ? 
In any case, however, this objection about the position of the onus 
comes rather oddly from critics who regard the undivided oentrai 
plate of the actinal side in a Palaeoorinoid as the “true homologue ” 
of the quinquepartite oral pyramid of a Neocrinoid, and are also 
candid enough to describe on p. 50 how tho anus of the Calyptocrinid® 
is strictly central, a while the central piece is bisected, and the two 
halves, jointly with the proximals, form the sides of the anal tube.” 

The authors make the same objection to the view of Allman, 
Wyville Thomson, l)r. Carpenter, and most later writers that the 
ventral pyramid of Haplocrinus consists of five united oral plates; 
for they repeatedly state that one of these five large plates which 
they call interradials is pierced by the anal oponiug, and their figure 
on plate v. shows an exceedingly minute puncture at its central end. 

We do not say that this is nob an anal opening; but, considering 
the length of time that Ilaplocrinus mespiliformis has been known 
and tho many writers who have figured and described it without 
noticing this point, we cannot but think that further evidence is 
necessary. Neither anal opening nor central piece are visible in 
Hall's figures of Haplocrinus olio, nor have wo been able to find 
them in tho British spocics of the genus. 

The authors take the same view of the five plates covering the 
mouth of Stephanocrinus and Allcitjecrinu$ as they do in the case of 
Ilaplocrinus , regarding them not os orals but as caiyx-interradiala. 
But these plates appear to us in all three genera to be truly 
homologous with the orals of the Pontacrinoid larva. They cover 
the mouth and the origins of the ambulacra, just a a the orals do in 
the young Neocrinoid, and this relation is not characteristic of the 
primary calyx-interradials in any other Crinoid. The converse of 
the above argument ie employed by Messrs. Wachsmuth and Springer 
on p. 22 to disprove the “ oral ” nature of tho interradials in Uyatho- 
crinus. That these plates “ are interradials, aud not orals, is proved 
by the fact that they surround tho peristome but do not cover it, 
and are succeeded by numerous other plates ” (i. e. if they covered 
the peristome Wachsmuth and Hpringor would call them carols). 
But nevertheless the five plates which do cover tho peristome in 
StephanocrinuSi Allagccrinus , and Ilaplocrinus are regarded by these 
authors as calyx-interradials. 

It is only in the Cyathocrinidro and in the Blastoids that the 
interradials have any close rolation to the mouth at all; but they 
do not cover it in and shut it off completely from the exterior as 
the dome-plates of Stephanocrinus and Allagecrinus do, for they 
form the circumference of the peristome from which the on*bu- 
laora pass outwards over their apposed lateral edges. There is 
not a single Crinoid known in which plates that are universally 
recognized as calyx-interradials cover in the actinal centre. 
Tho very namo “ calyx-interradials ” implies plates that 
abactinal in their .origin; while in Paleeocrinoids, Blastoids, and 
Cystids alike we meet with types, such as AUagtcriwus, Stqpha- 
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nom’nua, and Qlyptosphmite a, in which the mouth is covered by 
a pyramid of five closely fitting plates as in Neocrmoids (Ifyo- 
erinus ), Urchins (Paleeostoma\ and Holothurians (Peolus). There 
is therefore very strong evidence for regarding all these plates 
which have the same relations in five different classes of Echino- 
dorms, and also oocur in Asterids and Ophiurids, as mutually 
homologous, i. e. as oral plates. The very fact that aetinal plates 
homologous with tho basals of the abactinal Bide occur in every 
group of Echinodorms is sufficient to*show their primary morpho¬ 
logical importance; and it is not altogether in accordance with 
Wachsmuth and Springer's statement on p. 32, that “ the phylo¬ 
genetic evidence indicates clearly that the interradial element takes 
a most prominent part in tho composition of the Palmocrinoidea ; 99 
and again, 44 Upon palaeontological grounds we expect to find in the 
younger stages of the Pakeocrinoid the oral system feebly, the 
interradial system extravagantly developed, while, according to 
Carpenter’s interpretation of the plates, in the Palajocrinoid larva, 
the entire ventral surface from the radials up would ho oral, t. e. 
actinal.” This is precisely what we believe to be the case in larval 
forms like Haplocrinus and Allageerinus . 

The authors ask on p. 32 whether it is probable that these two 
genera “ alone among all Paleeocrinoidca should have no interradial 
plates ?” To this we reply, “ Certainly not ; 99 for we know on the 
very best authority (i. e. their own) that interradials are “ entirely 
absent ” in some genera of the Iohthyocrinidaa ; u while there are still 
other genera and certain species in which they are occasionally 
undeveloped dorsally.” These remarks about the interradials ocour 
on p. 19 ; and yet we are told, on p. 73, that 41 according to our in¬ 
terpretation they are present in all Palaeocrinoids,” and that they 
are 44 well-defined and permanent plates V 9 

On the same page is the following remarkable statement:— 
44 Carpenter denies that interradials are present as a rule in Palsso- 
srio(l) Crinoids, and he therefore does not attach to these plates the 
value which we think they deserve.” No authoritative reference is 
given for this assertion, and the writer has certainly never made an 
explicit denial of this kind. On tho oontrary, ho has said that 
calyx-interradials are 44 very usually present,” or present in 44 most” 
Palaaoorinoids; though he is by no means prepared to admit that 
they occur in either Haplocrinus or Allageerinus , as Wachsmuth and 
Springer assert. 

JLe must further emphatically protest against the kind of argu¬ 
ment which is employed by these authors to demonstrate tho truth 
of their views respecting the summit of Allageerinus. The following 
passage occurs in the description of this structure by Mr. It. Ethe¬ 
ridge, Jun., and the writer, which appeared on p. 286 of the 
4 Annals 9 for April 1881:—“In none of these small specimens is 
there any trace of an anal opening, either directly piercing an oral 
plate or at the margin of tho dome, between the orals and radials. 
The central end of one or more of the former may he marked by 
faint tubercles (figs. 5 & 7, pi, xvi.); but we cannot suggest any 
explanation of these.” 

On p. 33 Messrs. Wachsmuth and Bpringer put the words which 
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we have italicized in the following manner:—“ It is very significant 
that Etheridge and Carpenter also found in Allagecrinus K at the 
central end of one or more of the platea faint tubercles ; 9 ” and they 
then make use of their version to argue against the oral nature of 
these plates. M Whether these represent the tubercles which we 
discovered upon the surface of tho interradials in Cyaihocrinus multi - 
radiatus * (pi. iv. fig. 2), we are, of course, not prepared to assert 
with certainty, but it is worthy of note that Carpentor regards tho 
latter * as the conical openings in Granatocrinus Norwordi 9 (!), and 
it is very possible that they are the same thing in all three groups, 
which would prove better than anything else that the plates bearing 
them are not orals but interradials. The tubercles in Allagecrinus 
are evidently of structural value, but as there is but one figured, 
although the description speaks of one to each plate, and this is 
located laterally in one specimen and oentrally in the other, all 
interpretations by us must necessarily be more or less problematical. 
We are inclined, however, to believe that tho lateral one (fig. 5), 
in analogy with Uaplocrmus, represents the anal opening, i. e. the 
larger tubercle in Granatocrmus, and tho central one, if it exists at 
all, the central piece.” 

Ihe whole point of this argument in the comparison of Allagecrinus 
with Cyaihocrinus Gilesi and the tubercles upon each of its five inter¬ 
radials depends upon the supposed fact that “ the description speaks 
of one to each plate.” But all that the description sayB is that a 
faint tubercle may he present on one or more of tho plates ; and of 
the nine figures given of the summit only four show any trace of 
tubercles at all, and then of but ono only, as Waohsmuth and 
Bpringor admit. Under these circumstances we should like to know 
why T the tubercles are “ evidently of structural value.” 

Furthermore, it was explicitly stated that there is no trace of an 
anal opening directly piercing un oral plate, as has since been 
described by Wachsmuth and Springer in IJaplocrinus. A very large 
series*of specimens was examined, and special attention was directed 
both to this point and to the possible presence of a central plate; 
but the result in both cases wus a negative one. Waohsmuth and 
Hpringer tell us, however, on p. that the central plate “ is the 
only summit plate which is represented in every Balseoerinoid.” This 
seems to us to be rather a bold assertion. There are many forms in 
which tho summit is as yet unknown; while, though well defined in 
Culicocrinus, Pisocrinus, Allagecrinus, and two species of Haplocrinus f 
it has never yet been found to contain a central plate. The analogies 
of Stephanocrinus and EUeacrinus among the Blastoids, and of 
Glyptospfarrites and Oaryocrinus among the Cystids, show that the 
presence of a central actinal plate is not a constant character in 
either group. Why, then, should it bo described as such in tho Palneo- 
crinoids, when there is at least as good evidence to the contrary as in 
the undisputed cases of Stej>hanocrinus and Glyptosphcerites ? 

We cannot but admire the courage of Messrs. Waohsmuth and 

* It appears from a reference to the explanation of pi. iv. fig, 2 that 
the specific name midtiradiatus should road Gilesi , On the other hand, 
according to the explanation of fig. 6, C. multi radiatus, on p. 2$, should 
read C. multibraohiatm as on p. 05. 
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Springer in thus rendering themselves liable to adverse criticism; 
and the same remark applies to various other morphological state¬ 
ments on their part. 

They think that they have discovered a method of inferring the 
presence or absence of underbasals, more especially in those typos 
which have the lower part of tho calyx partially concealed. They 
give the following general rules, to which they 44 have not found a 
single exception among all Paheocri noidea” (pp. 7, 8): — 

*‘1. In species with underba*als, whenever the column is pent¬ 
angular, its longitudinal angles are directed intorradially, tho sides 
and columnar oirrhi radially ; on the contrary, in species with basais 
onl}', those angles arc radial, the sides of tho column and the cirrhi 
interradial. 

44 2. When ihoro are underbasals and the column is pentapartite, 
the fivp sections of the column are radial, tho longitudinal sutures 
interradial, the radiation along the axial canal radial; but the 
opposite is tho case when basais only exist.” 

Ho far fin we are aware, the first of these two rules always holds 
good among Pultoocrinoidea; hut there seems to us to bo something 
seriously wrong about the statement of the second. It is illustrated 
by two figures on pi. vi.: fig. 15 is said to represent tho 14 Basais of 
Barycnuus, with the joint of the qninquepartitc column.” No basais 
are shown in the figure, however, but only the underbasals (n) and 
the five sections of the first columnar joint (r). The arrangement 
of the figure is as follows :—tho five sections of tho stem arc inter- 
radial, its longitudinal sutures rudial, and the processes of tho axial 
canal also radial. This (if correct) would suggest a lapsus calami in 
rule 2, the words radial and interradial having boon transposed ; and 
an examination of fig. 13 confirms this idea. It represents the basais of 
an undoscribcd monocyclic genus (Stenocrinus) with a quinquepartite 
column. The sections of tlio column are radial and the suturos 
interradial, whoroas exactly the reverse ought, to be tho case accord¬ 
ing to rule 2. Apart from this unfortunate transposition, however, 
fig. 13 (if correct) shows that there is at least one exception to a 
part pf rule 2, for tho processes of the axial canal are radial both in 
fig, 13 and in fig. 15, whereas according to rule 2 they ought only 
to be so in the latter ( Barycrinus ). 

This question is further complicated by the fact/ thut in the 
44 Diagram of Barycrinus ,” which appeared on pi. i. of the first 
part of tho 4 Revision/ the processes of the axial canal are interradial. 
Whioh of these two figures of Barycrinus is the correct one, the 
first or the second ? 

A precisely similar transposition to that just mentioned occurs in 
» fart I. of the 4 Revision ’ (p. 101). Tho sections of tho column of 
Barycrinus are there said to be radial, while 44 the sutures are inter¬ 
radial, the opposite of HcUrocrimi&> in which they are radial,” 
On p. 04, however, the ridges of the column of the latter genus are 
said to be radial, which would give the sutures an interradial posi¬ 
tion. The figure in Part, 111. of the 44 Basais of Heterocrinus , wiht 
a joint of-the tripartite column” (pi. vi, fig, 14) is also rather 
puzzling, because neither sutures nor sections have either an inter¬ 
im*. & Mag . N. Hist, Ser. 5. Vol • xvii. 20 
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radial or a radial position, and EeUrocrinus has been described by 
Hall, Meek, and others as having a “ pontapartite v column. 

Having discovered what appear to be almost invariable rules for 
determining the presence or absence of undorbasals in a Palucocrinoid, 
the authors turned their attention to the Neocrinoidea, with the 
following result (p. 8) :—“ Among Neocrinoidea our investigations 
could be ox tended only to comparatively few goneru, as unfortu¬ 
nately those tonus have either a round column or a circular canal. 
Only in a few species of Penlacnnvs , htiUero(rinn**, and Apuwinvs 
did we succeed in making out one or the other of these points. In 
these genoia, undorbasals are said to he absent, but, curiously enough, 
the outer angles of the column are interradial, the eirrhi and radia¬ 
tion along the axial canal radial, exactly as in the column of Paleco- 
crinoideu with uuderbasals, and, Avhut is more remarkable, as in 
Extmcrnms, in which, on the contrary, uuderbasals are said to he 
present. The latter seems to suggest that probably many Ncoeri- 
noidea either possess Hindi uuderbasals or the>c wore present in 
their larval form.” On p. 71 it is positively assorted that Neocri- 
noids “ are built upon the plan of dicyciic Crinoids. The angles of 
the column are directed interradially, the eirrhi radially.' 1 

Let us see how far these remarks are justified by facts. In the 
first place, there are no cirri at till upon the stem in two out of the 
throe gerera which are mentioned by the authors on p. 8 • and it 
Would therefore have been better if they had said with respect to 
these three genera that the cirri tire radial u when present.” 

A long series of plates illustrating the structure of these two 
genera (Aj>wcrinus and Milhrierinvs), which have no cini on the 
stem, is given by Hons, do Loriol in the work on the French Jurassic 
Crinoids which w r e have noticed above; and as Messrs. \\ aehsmuth 
and Springer have copied two of the figures which it contains, wo 
may fairly conclude that they lune studied it with some care. Wo 
have examined it for the purpose of testing their statements, and 
have been surprised to find that in every* species of Apiocrinits 
which has pentagonal uppermost stem-joints the angles are 
directed radially; and yet it is one of the three genera of which 
Wacbsmuth and Springei state that “ curiously enough the outer 
angles of the column urc interradial,” us in dicyciic Crinoids. In 
the case of Millerurinus the angles of the stem are radial in about 
half the specios, just as in Apiocrinus ; while they are intorradial in 
the other half, which includes the two species in which uuderbasals 
are figured and described by do Lonpl. This latter point therefore 
tolls in favour of the authors’ theory, as also does the fact that 
Extracrinus has underbusals and a column with interradial angle* 
and radial cirri. But it is dear, on the other hand, that their very' 
positive statement on p. 71 will need some considerable qualification 
before it can bo applied to all the Neocrinoids. 

The genus Pentacrinns presents difficulties of precisely the same 
kind. Although it has no uuderbasals the angles of its stem are 

* This is geneially spelt MiUericrmus by students of the Neocrinoidea. 
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infcerradial and its cirri radial, and it is therefore “ built upon the 
plan of dioydic Crinoids but the processes of the axial canal are 
intorradiol, and pot radial as they ought to be according to the 
generalizations on pages 7 and 8, which we bavo quoted above. The 
* Challenger ' lioport upon the stalked Crinoids, which was in Mr. 
Wachsrauth’s hands nearly four months before the presentation of his 
Part 111. to the Philadelphia Academy, contains figures which 
illustrate this point in four recent species of Ptntacrinu#, and he 
would therefore have done well to make sure of his facts before 
generalizing on the subject. We doubt if there is a single species 
ot ffoitarrinus which has a radial axial canal. It is curious, how¬ 
ever, that in the closely similar genus Mttacrinue the processes of 
the axial canal arc radial, though no undorbasals are present as in 
J&vtraeriim#. But perhaps the most euiious anomaly is presented 
by the two allied genera Itathycnnus and Hkizocrinm. In the 
former, as in Pmtacrivws, the angles of the top stem-joints are 
intorradial, hut bo are the processes of the axial canal; while 
exactly the reverse is the case in Ithisocrinus , which, like Ajriucrinus, 
has radial anglos to its cirrus-less stem, though the processes of the 
axial canal are also directed radially. 

All four genera agree, however, in the absence of nnderbasals, 
though one of the characters which should bo correlated with their 
presence, together with one which should not, occurs in each typo. 

Wo cannot but wonder that with those facts before them Messrs. 
Waehsmuth and Springer should have committed themselves to the 
very positive statement that 4 ‘ the Neocrinoids are built upon the 
plan of dieyclic Crinoids.” 

There is another caso of the same kind to which wo must allude 
(p. 02). They have noticed narrow grooves upon the inner sur¬ 
face of the vault, which meet beneath the median part of the oral 
plate, and follow the subtegminal galleries which enclose the umbu- 
lttcrul tubes ; ” and they have reasons for thinking that these grooves 
and the ridges which correspond to them on the internal oasts 
“ do not represent the ambulucral tubes.” We will not discuss 
this point, but pass on to the conclusions which they draw on pages 
02 .and J 37 (especially the latter)—“ That the grooves are placed 
along the solid walls of the test, has led us to suppose that they 
were axial canals (!), and that perhaps in these Crinoids, contrary 
to others, and to the Noocrinoidea generally, the entire nervous 
system was located at the oral side, iu conformity with other Echino- 
derms. Our interpretation becomes more plausible when we con¬ 
sider that in the Camarata the radials are never pierced by canals, 
and it would be difficult to understand how these ponderous arms 
could have moved without axial cords, unless their movements were 
altogether passive.” 

We wonder that the authors do not sec that the same argument 
would hold good for the vault-plates, which are not perforate but 
merely grooved; and even supposing their statement about the 
Oamarata to be invariably true, it does not imply, as they assume, 
that there were no nervous axial cords on the inner surface of the 

20 * 
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grooved but imperforate radials. In the early Peutacrinoid larva 
the axial cords lie not within but on the ventral surface of the basals, 
radials, and braehials, “ which are then mere flat plates ; by an 
endogenous thickening of the calcareous network of those platos the 
uxial cords come to lie in furrows channelled out in their ventral 
surfaces; while by a further endogenous growth of that network 
these ventral furrows are completed into canals, and it is by a still 
further endogenous thickening that theso canals finally come to 
occupy the centre of each calcareous segment”*. This has been 
pointed out over and over again of late years, and it has been 
shown that each transitory condition of the TsVoerinoid is a perma¬ 
nent one in certain Paltcocrinoids. But according to the reasoning 
employed by Waehsnmtb and Springer the rally Pentaeriuoid has 
no dorsal nervous system, because it« radials are not “pierced by 
canals.” Fuithermore, the arm-joints of man}, if not all, Camarata 
contain canals which all converge on the grooves of the radials. 
Were there no axial nerves within these canals? Apparently not; 
for it is suggested that “the entire nervous system was located at 
the oral side.” 11 there were an}' real gt.nmds for supposing this 
to have been the case, it would be necessary to remove the Camarata 
from the Crinoids altogether and to establish another class of Pelma- 
tozoa for tlicir reception. We believe that a much more satisfactory 
explanation may he given of these grooves upon the inner surface of 
the vault of the Actmocrinites tliuu that suggested by the authors, 
who do not seem to have sufficiently considered the difficulties into 
which it would lead them ; and wo shall he much surprised if they 
do not withdraw it in the concluding section of the ‘ Revision.* 

We may ho permitted to express Hie hope that-a little more care 
will be exorcised in correcting it for the press than has been given 
to the one under roview. References to wrong and even to non¬ 
existent plates and the misspelling of specific names might have been 
avoided. There are three mistakes on p. 127 alone, while such 
errors as “ Plat}nieridie ” and the statement on p. *11 that the anus 
of Coccocrinuti and ('ulicocrinus “is located between the first and 
second radials” ought not to have escaped notice. Others of a 
similar kind have been already mentioned incidentally. The reader 
must also be cautioned against misunderstanding tilt* authors’ very 
free use of the word “evidently” when discussing controverted 
questions. It is employed as a short version of “ in our opinion 
us, for example, in the passage respecting Allagtcrinus on p. .‘13, 
which we have quoted above; the statement on p. 58 that the 
intorradials of Ihtplocrinus “evidently separated in the growing 
animal and the oral plate moved outward and another on p. 55 
that the underbasals of Steftmatocrinus are “ evidently fused toge¬ 
ther to a single piece.” 

Space does not permit our noticing many other morphological 
points in which we altogether disagree with ^Messrs. Wachsinuth and 
Springer; and we cannot help thinking that in some cases, besides 
that of the underbasals, they have committed themselves to geno 
* W. B. Carpenter, Proe. Hoy. Soc. 1870, p 454. 
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ralizations which will not boar investigation, and are premature, to 
say the least of it. Hut this does not prevent our expressing our 
full sense of the very high value of this, and also of both the pre¬ 
ceding parts of their 1 .Revision of the Falioocrmoidca.’ They have 
brought order out of chaos in a truly scientific manner, for which 
naturalists in general cannot he too grateful. The points on which 
we can venture to challenge their decision with respect, to the value 
of speeios, genera, or families are indeod few and far between ; and 
if we cannot t>i\} the same upon certain morphological questions, we 
must remember that although the authors began theirCrinoid work 
merely as collectors, they have strenuously endeavoured, more than 
any other American writers on the Peliuatozoa, to interpret the 
structure of their fossils by the only method which can possibly give 
any value to their conclusions, viz. a knowledge of the morphology 
of recent Echinodenns. Their latest publication is illustrated by 
half a dozen plates, the last four of which are filled up by diagrams 
of various kinds ; but tho first two, which have been photographed 
from the drawings of Mr. Orestes St. John, arc admirable expositions 
of actual structure as revealed by the choicest specimens at the 
disposal of the authors. 

We shall look with very much interest for the publication of the 
concluding section of this most valuable work; and wo should be only 
too well pleased to hear that it is but the precursor of a larger one to 
be issued as one of the tiiioly illustrated monographs of the United 
States Geological Suney. We have heard a rumour as to tho pos¬ 
sibility of thin, and every palaeontologist will hope that it may 
prove to be a well-founded oue. P. TTerbeut Cakpknthr. 


PROCEEDINGS OF LEARNED SOCIETIES. 
GEOLOGICAL SOCIETY. 

November 4, 1885.—Prof. T. G. Rooney, D.So., LL.D., F.R.S., 
President., in the Chair. 

The following communications wore read :— 

1. “On the Premaxiliaries and Scalpriform Teeth of a largo 
Extinct Wombat (Phascolvmys curvirostris , Ow.)/* By Sir Richard 
Owen, K.C.R., F.R.S., F.G.S. 

The specimen described in this paper is a cast from a fossil dis¬ 
covered in a late exploration of the Wellington bone-caves, and 
sent to the author withsomo other casts from the sumo collection by 
the authorities of the Australian Mhsoum, Sydney, New South 
Wales, 

The fragments in question consist of the premaxillary bones, 
containing a pair of scalpriform incisors, J 60 millim. (0£ inches) 
long, measured along the outer curve. 

The teeth and tho fragments of bono in which they are implanted 
were described in detail, and referred to the Wombat family. The 
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animal to which they belonged must have been somewhat larger 
than Pkascoloviys midi us, Owen, hut less than tho typo of the 
subgenus Phascolomys. Tho specific name is suggested by the 
chief characters that distinguish tho present form from any 
hitherto known, recent or extinct. 

2. li On the Structure and Classificatory Position of some Madre- 
poraria from the Secondary Strata of England and South Wales.” 
By Prof. P. Martin Duncan, M.B., F.B.H., F.O.H. 

This paper consisted chiefly of a criticism of the conclusions 
arrived at b} Mr. It. F, Tonics in various papers communicated to 
the Society. 

All the species of tho genus Astroamia which wore described in 
the Supplement to tho British Fossil Corals, Pal. Hoc. 1M>7, from 
the Infra-Lias of South Wales, belong to that genus, and not to 
Sty last rwa, do From. The drawing of A&trocania p/aua, Dune., 
given b) Mr. Tomes, does not correspond with the type specimen of 
the speeios. iStylastrmi mrumurkiutis and /S'. Martini, do From., do 
not form part of the fauna of the Infra-Lias of South Wales. 
Cjfuthoconia, l)unc,, is not tho same as PhyUmmia , Laube, which 
is Koilocunia , Dune. ThccomniVm Martini and T. Mkhdini of the 
European Hettangian are found in tho Infra-Lias of England. 
T. nay os a , Laube, was first noticed in tho Memoir of the Corals 
of tho zone of Aminonitis anyulatus, Pal. Hoc. 1S(>7, and tho 
species was properiy figured, Cladophyllkt is a subgonus of 
Thecosmiha. Plysastraa, Laube, has two woU-markod species in 
tho Sutton Slone. Alontlivaltia simph.r has the shape of the calico 
not merely dependent on pressuie, hut eaused by normal growth. 
M. WhMip, Dune., has no evidence of “ rejuvenescence,” and tho 
growth noticed is endothecnl, and would be termed by Lin (1st rom 
“ storooplasm.” M. jtolymorpaa, Terquem ct Piotto, remains a 
member of the Tnt’ra-Lias fauna. M. pahmculata, Dune,, is not a 
Cladophyllia , but ft simple coral of the genus to which it was 
assigned by tho author. The geological position of the Sutton 
Stone and associated deposits is, from the paleontological evidence, 
above the ltluetic series. 

The cast of a MontHvaUia figured by the author in the Memoir 
on the Corals of tho Zo^a of A. arnyuhitus, Pal. Hoc. 18<i8, p. 08, 
does not coincide with M. rheetka , Tomes, but with M> Ifaimei, 
M. foliacea , Tomes, has not nine cycles of sopia, as stated by its 
describcr. The septal arrangement of M, ea'tavata, Tomes, and 
M. papyracea, Tomes, is doubtful. Thanmastrma is not a perforate 
coral, but a Fungid. Synoutfrcra and Centrastrcea were not founded 
by M. de Fromontel; tho former originated with Milnc-Edwards, 
and tho latter with d’Orbigny. Omtrastnm is rot synonymous 
with Afitrcromorpha . Oroseris is not a perforate coral ; and Milne- 
Edwards and .Tulcs Haime wero quite correct in stating that the 
genus “ se rapproobe heaucoup des Comoscris ; ” and it’s incorrect to 
state that onfe genus really bears but a faint resemblance to the 
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other. Oroseris is a subgenus of Comoseris, which is not one of the 
Perforata. 

Miwosolena , Lrax., is one of the Fuugida. 

Cyathophyllia, E. do From., is posterior in dato to Antiilia , Dune., 
and "therefore C. oolitiea, Tomes, is Antiilia oolitica t Tomes, sp.; 
but as Antiilia is a subgonus of drcophyllia , Edw. & H., tho name 
should be Circophyllia oolitic w, Tomes, sp. 

What is terniod the “ rojuvcncsconce” of corals by some zoophy- 
tologists 1ms been long recognized as irregularity of growth, and 
there should bo no difficulty in distinguishing worn growth-rings 
from ealieular gemmation; but this has been confounded with the 
other condition. Oppelismilia % Dune., is retained as a subgonus of 
Montlmiltm. Axosmiha Wriyhii, Edw. & H., and Montlivaltia 
Ifolli ( Oppelismilia , Dune.) are not identical: they are both simple 
corals and differ from the fasciculate and compound genus Dona- 
cosmilia, E. do From, /fyismilia is a worthless genus, because one 
can never be certain that the septa were not once spinose ; more¬ 
over the presence and absence of spines and dentations on the free 
edges of the septa are not of physiological importance, and thero is 
no distinction to be made between the soft parts of the recent corala 
with and without ragged septa. Clansastrcm consohnna , Edw. & IL, 
is not a species of Confasastrcm. Jsastrmi tennistriata , M‘Coy, sp., 
confounded with some other form, but not by its author, is a true 
Isustroan. Confasastresa tenui striata, Tomes, cannot remain in the 
genus, for it has characters which do not belong to it. Chorisastrcea , 
do From., is not a good genus according to Milne-Edwards and 
Jules Hairne, lteuss and Stoliczka; it rnukes a method of growth 
which is common to several fossil and recent genera of primary 
importance. Thecosmilia yreyaria and T. obtusa are names wliioh 
should be rofcained, and the forms should be removed from Chorisas- 
trtea . IJeteroyyra, lteuss, is a good genus. Symphyllia Etheridgii, 
Dune., belongs to the genus with which it ib associated, and not to 
Phylloyyra , Tomes. Threatens is an opithecate Ltptophyllia , and 
T. poly)i\orpha. Tomes, is quite distinct in its morphology from Tur- 
binoseris and Pal arose ns, Dune. Cryptocvenia , d’Orb., is an imper¬ 
fectly distinguished genus, and is replaced by (\yathophora , Edw. & II. 
Therefore Cyathophora tuberosa , Dune., which has not a close resem¬ 
blance to C. Lit elms is, Edw. & H., and also C. Pratti, Edw. & II., 
remain as good species of their genus. The septal arrangement of 
what is termed Cnjptomnia micropliylh , Touos, is inoorroctly 
given. Montlivaltia caryophyllata, Edw. & H., had not its septa 
wrongly described by its illustrious authors; Mr. Tomes says that 
they made an obvious mistake, and his own accusation proves that 
they wore correct. The subject of fifcsiparity was not originally 
introduced by M. do Fromcntel, but was well understood at the 
time when he wrote. The walls are not defective in corals in¬ 
creasing fissiparously. Fissiparity and gemmation wore not con¬ 
founded by Miltio-Edwards and J. Haime or by tho author. Thecos - 
mUia Slatter i, Tomes, is a variety of CladophyIlia Baheana , The 
figure given by the author of Thamnastrcm Waltoni , Edw. & H # , 
has been misapprehended. 
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Isastrcra oblonga , Edw. IT., *wa» correctly described by those 
authors, and no addition to our knowledge of the form has been 
made. The genus Isastrwi has its species budding within the oalice 
and close to the outer wall, never, as stated, between the walls of 
calicos, fit lioarnia is a subgenus of tftylina, and differs from Placo- 
c<x>nia, d’Orb. hast rent Conybcarii, E(lw. & IT., is a good species; 
it is not the same as Clausastraass Plcrastnra J’ratti, Edw. A H. 
The type specimen of Plcrastraa Pratti, Edw. A If., has a columella, 
and the authors of the genus did not describe it as having an essen¬ 
tial columella, Hath yea hik, Tomes : nothing was stated in the work 
palled‘A Revision of the Genera of Madioporariu’ about the simi¬ 
larity of this genus and Siylosmiha ; this is a statement difficult of 
explanation. 

1A ery one of these numerous statements is made in opposition to 
the opinions of Mr. Tomes. Proper acknowledgment is made 
regarding the useful knowledge convened by Mr. Tomes about the 
localities of corals aud the zones which some fr< quent. 

The author of this communication agrees with Mr. Tonies on two 
points: Mr. Tomes has shown that, owing tot ho matrix of Cyclo¬ 
idr# Lyertti, Dune., not being sufficiently removed, the form is his 
Dnnorpbastnta riubia, and that properly the generic name should bo 
Dim orphan* a. Again, Mr. Tomes lias laiscd much doubt in the 
author’s mind where a species placed by him under the genus Lcpi- 
dophylfia , Dune., should be placed; probably it will have to come 
within Donannmiha , as stalld by Mr. Tomes; but Donacosmilia 
requit os careful working out. 

3. 44 On the Astronrnhr of the Sutton Stone of the Inlra-Lias of 
South Wales.” By Prof. P. Martin Duncan, M.B., F.R.S., F.U.S. 

The species which were placed in the genus Astroccenfo , and 
which came from the Sutton Stone aud Brocastlo deposits of tho 
Infra-Lias of South Wales, w'oro reexamined in the instance of 
A. gibbosa, A. hmignis, A. parasitica, and A. plana (Dune.). These 
species were originally described by the author in his 4 Monograph 
of the Ihitish Fossil Corals/ second series, Pal. Hoc. JH67, pt. iv. 
no. 1 , and were illustrated. A good specimen of A . gihbosa is de¬ 
scribed, and its structures are shown to be strictly Astrocomiau. 
The different states of the corallitcs produced by various conditions, 
such as growth and gemmation, were explained. Tho same course 
was taken with reference t<o A. insignis and A. parasitica, and the 
density of tho united walls was shown to have nothing to do with 
any intormural structure or coenencbyma in that sense. 

A. plana was critically examined, and as it has all the characters 
of typical Astrococnkr , it remains in that genus with the others. 

November 18, 1885.—Prof. T. (L Bonnoy, D.Sc., LL.D., F.R.8., 
President, in the Chair. 

The following communications were read :— 

1. 44 Results of Recent Researches in some Bone-eaves in North 
Wales (Fynnon Beuno and Cae Gwyn) ” By Henry Hicks, M.D., 
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F.R.S., E.G.S. With Notes on the Animal Remains, by W. Davies, 
Esq., F.G.S., of the British Museum (Nat. History). 

This paper contained the results of researches carried on in those 
caverns in the summers of 1883, 1884, and 1885 by Mr. E. Bouverio 
Luxmoore, ol St. Asaph, and the author. The enormous collection 
of hones belonging to the now extinct animals of Pleistocene age 
obtained bad been submitted for examination to Mr. W. Davies, and 
afterwards distributed to various museums. Several well-worked 
flint implements were also discovered in association with the bones. 

The following are the conclusions arrived at l>v the author, from the 
facts obtained during the oxploiations:—That abundant evidence hop 
been furnished to show that the o a veins had liecn occupied by 
hyietias, and possibly by other beasts of prey, as dens, into which 
portions of carcasses ol various animals had been conveyed in Pleis¬ 
tocene times. The very great abundance of some animals, such as 
the rhinoceros, horse, and reindeer, and the frequent presence of 
bones bi longing to >oung animals, proved that the plain of the Vale 
of Ohvyd, with that extending noithward under tho Irish Sea, must 
have funned a favourite folding-ground even at that time. The 
flint implements and woiked Imms showed also that man was 
contemporary with these animals. The tacts perhaps, how ever, of 
greatest impoitanee, made out during these rescan lies, are those 
which boar on some questions ot physical geologj in regard to this 
area, wdiich hitherto have been shrouded more or less in doubt. The 
views on the phjdeal conditions in Pleistocene times of the areas in 
North Wales in which these and the other buuo-cnverns occur, so 
ably put forward by Sir A. Batnsay, appeared to the author to be 
strongly supported by the results obtained in those explorations. 
Tho ravine m which the caverns occur must have been scooped out 
previous to the deposition in it of the glacial sands and Boulder-clays. 
This sand and clay, there scorns good evidence to show, must have 
filled up tire ravine to a height above the entrances to the caverns, 
and such sunds and clays are now r found at some poiuts to completely 
fill up the caverns, How’, then, did these sands and clays get into 
the caverns? Were they toiced in through the entrances by marine 
action or by a glacier tilling the valley ? Or were they conveyod in 
subsequently to the deposition of the Boulder-clay in the valley and 
surrounding area ? The position of the caverns in an escarpment 
of limestone, at tho end of a ndge of theso rocks, wdth a sharp fall 
on either side, prohibits the idea that the material could have been 
washed in from the higher ground, as has been suggested by some 
in tho case of other caverns, if it hud anything like its present con¬ 
figuration. Moreover, there is scarcely any deposit now visible upon 
the limestone ridge, and there is no certainty that thoro over was 
deposited there any great thickness of such a clay as that now found 
in the caverns. Tho general position also of tho hones in somo of 
the tunnels seems to indicato clearly that the force which broke up 
the stalagmite floor, in some places 10-12 inches thick, and stalac¬ 
tites 6 to 8 inches across, which thrust many of the large and heavy 
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bones into fissures high up in the caverns and placed them at all 
angles in the deposit, must have acted from the entrance inwards, 
and the only force which seems to moot these conditions is marine 
action. The following seem to the author to be the changes indicated 
by the deposits. Tho lowest in the caverns, consisting almost entirely 
of local materials, must have been introduced by a river which flowed 
in the valley at a very much higher level than does tho little stream 
at present. Gradually, as the valley was being excavated, and the 
caverns were above the reach of floods, hyaonaa and other beasts of 
prey occupied them, and conveyed the remains of other animals into 
them. Man also must have been present at some part of this period. 
Gradually the land became depressed, the animals disappeared, sta¬ 
lagmite was formed, and the sea at last entered the caverns, tilling 
them up with sands and pebbles, and burying also the remains not 
washed out. Floating ire deposited in this sea tho fragments of 
rocks derived from northern sources, and those became mixed with 
local rooks and ehiys brought down from surrounding areas. Tho 
greater part of the Boulder-day in the Vale of Clwyd was probably 
deposited as the land was being raised out of this Mid-Glucuil sea. 
During the process of elevation tho caverns became again disturbed 
by marine action and tho upper fine reddish loam and the laminated 
clays “were deposited. It seemed to the author impossible to avoid 
tbe conclusion that these caverns must have been submerged, and 
afterwards elevated to their present height of about 400 feet above 
the level of the sea, since they were occupied by Palaeolithic man 
and the Pleistocene animals. 


2. “ Description of tho Cranium of a now Hpeeics of Erinareu» 
from the Upper Miocene of CEningen/’ By It. l^dokkor, B.A., 

F.G.S. 

# 

The Author described the palatal half of tho cranium of a largo 
species of EHnaceu* from the Upper Miocene of (Eningen, which he 
regarded as closely allied to the existing E. turopauis, and proposed 
to name E. a j nvujensis. 

“ On tho (Iccurrence of tho Crocodilian Genus Tomistoma in the 
Miocene of the Maltese Islands.” By It. Lydekkor, Esq., B.A., 
F.G.B. 

The Author described the anterior portion of the cranial rostrum 
of a Crocodilian from the Miocene of Malta, to which Prof. Sir It. 
Owen has given the MS. name of Melitosaurus chamj mules. The 
author considered that there were no characters by which the ape- 
cimen could be genorically distinguished from Tomisioma . Mention 
was made of a second crocodilian skull from the Miocene of tho 
Maltese Islands, and of a third from Lower Auetria, both of which 
the author thought might be included in the same genus* 
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January 13, 1880.—Prof. T. G. Bonney, D.flc., LL.D., F.R.8., 
President, in the Chair. 

Tho following communication was road :— 

“ On some Fish-remains from the Tertiary Strata of New 
Zealand.” By James W. Davis, Esq., F.G.S. 

A number of fossil fish-remains from Tortiary beds in New Zea¬ 
land have been forwarded to the author by Captain F. W. Hutton, 
and were described in the present paper. Tho forms of which 
descriptions wore given are two new species of Lamna , Garcharodon 
angustidnis , Agassiz, and a new Canharodon , one new species of 
Nolid arms, one of Mghobaiis, and one referred to Spa mod us. All 
the above are founded on teeth. A vertebra of Lamna and a 
fish-spine were also described, and tbe collection contained a 
specimen regarded by the author os a fragment of a Reptilian 
tooth. 


M1RC ELLANEOUS. 

* 

On the Question of the Origin of the European Races of Dogs. 

By Prof. J. N. Woldiuch. 

I stand now in the same position as formerly* with regard to 
this question. It is, I think, just as impossible to derivo our races 
of dogs from one or all of our wild European Canid® (wolf, jackal, 
and fox) as it is to derive the European races of men from one or 
more of the still extant savage peoples, or to obtain a European 
civilized race by continued culture from a Bosjoaman. Only a very 
careful detailed study of the fossil remains of Canid® can lead ns in 
this respect into the right road. 1 have therefore already, in my 
writings on Diluvial Canid®, sharply separated the forms which occur, 
without any reference to the apparently scarcely solvable question 
whether they were species, races, or varieties. A fusion of allied 
fossil forms may bo left to further study ; this can only be effected 
when the detailed knowledge of fossil forms has become much 
more extensive. 

According to my investigations, tho following forms of domestic 
dogs have been made known from alluvial, prehistoric, and early 
historic times by the discovery of thoir remains:— Cards familiar is 
Spalletti, Htrobcl; 0. familiaris palustris, ltutim.; C. familiaris 
paluslris ladogensis, Anucin; C. familiaris inUrmedius , Wold. ; 
C. familiaris Mostranzewi, Anucin; C. familiaris optima matrix, 
Jeitteles (two forms); and C . familiaris decumanus , Nohring. Of 


„ * See tho author’s memoir M Ueber Camden des Diluviums,” in 

Denkachr. k.-k. Akad. Wiss. in Wien, Band xxxix., and other papers. 
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Diluvial forms of Cams (Gray’s true dogs) there are known :— Canis 
Itercynints, Wold.; (\ Aldcii, Wold. ; C. intermedins, Wold. ; and 
C. ferns, Bmirgt. Figures and descriptions of those Diluvial dogs 
are contained in my publications. 

1 am now of opinion that Cants familiar is Spalletti, Htrob., is to 
bo regarded as the representative of tho group of the living spitz- 
cfat/s, and that it may lmve originated from tho Diluvial Canis hcr~ 
n/nievs, Wold. Canis familiaris jialustris, Biitim., is probably the 
representative of the existing spamds and smaller sporting-dogs, 
ns well as of n portion of the yard-dogs, and may bo derivable from 
the Diluvial Canis Alii ii. Canis fanuharis palnstris, or the pent- 
dog of the oldest pile-dwellings, was widely dish United over Mm ope 
as early as tho Neolithic period ; 1 hu\e recognized it oven in the 
Danish kit chon-middens; it appears to bo one of the oldest of 
domestic d*>gs, as is evidenced by its wide distiihut ion and its agree¬ 
ment (according to Studer) with the house-dog of the Papuas 
(Canis hiheni'nr , Quoy et (inimnrd). It would appear that the more 
powerful Canis familiaris palustris ladot/emis , Anne., also belongs 
to its seiies of forms. Now as domestic dogs similar to this dog of 
the stone age of Lake Ladoga arc 1 met with among the Lapps, Ham o- 
jedes, Tseliuktsches. and Funguses, as also among the peoples of 
North Ameiiea, the distribution of this form of dog would be 
remarkably wide. The peat-dog, however, had already varied oon- 
sidoinbly at the eloso of the stone age and during the bronze age, 
and this, it seems to me, less in consequence of select breeding than 
of intermixture ; thus its smaller sharp-nosed forms in the later pile- 
dwellings max have aluady received blood of the spitz-dog and the 
larger ones blood of a larger dog, peihaps the widely-distributed 
(\tnis familial is intermedins . 

In Canis fam dim is mtt rmedins, Wold., wo have the representative 
of our middle si/ed true sheepdogs (not the large wolf-like ones), 
and its ancestor is the Diluvial (\ants intermedins. Wold. This pro- 
historic dog I haxe also recognized in the Danish kitchen-middens: 
it was widely diMiihntcd as early as the bronze age. Whether 
Canis familiaris AJostianznri , Ainu*., is also to he referred to the 
form of (\ familiaris inftrnudtns , or to the larger of the forms dis- 
tingnUhed by Jeitteles, or whether it represents an indc]tendeiit 
form, 1 cannot at present decide. Of Cants familiaris optionee 
matris, «Jeitt., two forms arc distinguishable—one greyhound-like, 
the other that of a large powerful hunting-dog. In France, as 
well as with us, there occur in tho Diluvium the remains of a dog, 
Canis ferns, Bourgt., of tho size of an average wolf, which will pro¬ 
bably have to be united with the above-mentioned powerful hound- 
like tor m. Finally, as regards the prehistoric Canis familiaris 
decinnanns, Nehring, this greatly resembles our mastiffs, of which 
1 am inclined, with gnat probability, to regard the Diluvial Lupus 
JSucssi, Wold., as the ancestor. 

Lastly, that our (/rnjhonnds have their ancestor in a Diluvial 
ancestor of the African >S imenia simensis , Gray, seems to mo to be 
quite certain ; and so also for some of our long-eared small dogs the 
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Diluvial ancestor of the African fennec ( Fennecus , Gray) may come 
under consideration. 

That our existing wild Cauida? (wolf, jackal, and fox) may in the 
lapse of time have been employed in crossing with true dogs, and 
thus might have contributed to the formation of race-forms (e. y . 
perhaps the sheepdog and wolf dog), I will not at present dispute ; 
but the question whether and how far this may bo the ease, as well 
us the question how far still living forms referred to the groups of 
tho wolf or the fox (such as Lupus ptillipes. Gray, and Lupins jitpo- 
nieus, Nohring, and oilier wild Cam die of Asia and Africa) approach 
or correspond with tho remains of our Diluvial into dogs, and, 
fmthnr, the question whether and how far the forms of GVro/i, Gray, 
occurring with us in the Diluvium, and which, by tho peculiar 
texture of their teeth approach rather to the true dogs than to 
the wolves, may have taken part in the formation of the races of our 
domestic dogs, will lui\o to ho shown by further detailed investi¬ 
gations. 

This, however, appears to me to ho certain, that tho ancestors of 
our European races of domestic dogs no longer exist (in Europe). 
At the same time 1 regard it as very probable that the so-called 
j 'feral dogs of Syria aro not “ feral” domestic dogs at all, hut the 
remnant of a Diluvial true wild dog, to ho brought into union with 
Canis familiar is palaslris and ladoymsis. Whet her this is the case 
also with the “feral” dogs of Africa 1 cannot at present assert.— 
Anzeiyer k\-k\ Akatl. }\ r iss. Wien, January 21, 1<HSt>, pp. 12-lt>. 


Ptlayic Auiniah from Freshwnhr Huai ns in Alsace-Lorraine. 

By Dr. O. E. Imuor. 

X took the opportunity of my presence at the fifty-eighth meeting 
of German naturalists and physicians at Htrasburg to make an excur¬ 
sion on 23rd September last for the investigation of tho microscopic 
fauna of the so-called “ Woiher” between Hamburg and Dicnzc, 
in the north-west part of Alsaee-Loirainc. There arc here a number 
of larger and smaller accumulations of frosli water, which, with the 
exception of two, namely the Mittersheimer- aud Gunderehingen- 
Weiher (both the property of the State), are periodically for some 
years laid dry and cultivated over almost their whole extent. Tho 
largest of them may he the Linden-Weihor, near Diensso, tho bottom 
of which is at present under cultivation. Some of these reservoirs 
of water are of considerable extent; thus the above-mentioned Mit- 
tersheimer-Woiher measures about kilometres in length. 

On the 23rd September, by means of the pelagic net, I collected 
material in threo of these pools, namely the Mittersheimer-, Nieder* 
stoin-, and Zemmingon-Woiher. In the last 1 had a boat at my 
command, while In the former two freshwater basins 1 attained my 
object by throwing out the not from the sluice, whore in general 
the deepest part occurs. 
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The Protozoa, Rotatoria, and Eutomostraea found in those basins 
are as follows:— 

I. Mittersheimer-Weiher (229 metres above sea-level). 

Protozoa : Dinobryon diver yens, Imh. 

Perahnium, Bp. 

Ceratium hirundindla , 0. F. Mullor*. 
Codouella , sp.f 

Rotatoria : Ayndnctu pectinata, Ehr. 

Poly art lira platypt era, Ehr. 

Anurcm cochlear is, GosbO. 

longhpina, Kollieott. 

- aculeata, Ehr., var. regal is, lmh. 

CJadoeera: Daphndla hracliyura, Lidvin. 

Daphnia 1 alilberynisis, Hchodler. 

Dosmina, sp. 

Leptodora hyalina, Lilljeb. 

Copepoda: Cyclops, sp. 

Diaptomus, sp. 

II. Niedorstoin-Weiher (1 kilometre long, 2.‘*1 metres above sea- 
lovel). 

Protozoa : Voleo# minor , Stein. 

Rotatoria: Triarthm longiseta , Ehr. 

Anurcra cochlearis , Gohso. 

- aculeata , Ehr., var. reyalis, lmh. 

Asp/anchna , sp. 

Oladooora : Daplnnlla bntchyura, Lievin. 

Daphnia , sp., J and J . 

Copepoda: Diaptomus, sp. 
lnseeta: GV^ra-larvaj. 

III. Zommingeu-Weiher (1*7 kilometre long, 216 metres above 
sea-level). 

Protozoa: Volvo# minor , Stein. 

( Jodonclla , sp. 

Rotatoria: Aynchwla peetimta, Ehr. 

Triarthra longiseta , Ehr. 

Polyarthra plutyptera , Ehr. 
cochlea ns, Gosso. 

- aculeata , Ehr., var. regal is, Irah. 

I’tcrodina patina, Ehr. 

B radii onus Baleen, Ehr. 

* For the present I cite, under this name all the Cci'atia nearly ap¬ 
proaching Muller’B form, of which it may be thought that they are mere 
varieties. 

t C. lacustris, Entz. (Zur naheren Kenntuias der Tintinnoden, 1886). 
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Cladocera : Daphnclla brac7iyura % Litvin. 

Daphnia mucronata , 0. F. Mull. 

-, sp. 

Copepoda: Cyclops, sp. 

otomus , sp. 

Besides the above-named seven species of ltotatoria the examina¬ 
tion of the material from this last basin furnished two other species, 
which, however, 1 am unable to identify with known forms. Ono 
of thorn is a Bradnomw which stands between Balccri and poly- 
acanthus, Ehr. On the anterior dorsal margin the carapace bears 
four spines, ns in poly acanthus ; but of these the two intermediate 
ones spring from a broad base, narrow rapidly into a long uniformly 
thin procoss, and are separated from each other by a deep and broad 
emargination, at least as far as from the shorter lateral spines, 
which are little more than half their length. On the ventral surface 
we find no teeth at this part, but in the middle there is a small 
notch. The place of issue of the foot is furnished with two laterally- 
placed, pointed, jagged tooth. The general form of the body as 
compared with the two above-mentioned species is more elongated 
and only a very little inflated at the hides. Length of the body 
without the* spines 0\‘13(> miliirn.; greatest breadth 0*240 millira. 
This species may he denominated Bruehiumis lotharlnyins. 

The body of the second species has a cylindrical form, straightly 
truncated in front, without processes posteriorly, from the termina¬ 
tion of the second third (utter a previous slight inflation) running 
out to a point, and passing into two spines of unequal development 
which originate close together. The right spine is considerably 
stouter and also rather longer than the left ono, which, however, 
attains the length of tho body. At the antorior extremity of the 
body dorsally two long thin spines, directed backwards at the sides 
of the body, are attached. Their basal parts are in contact in the 
middle line of the back. In those also we And an unequal develop¬ 
ment, inasmuch as, of these appendages, the right one is longer 
than the loft and at tho same time rather stouter. In the preserved 
specimens 1 could not with certainty recognize any special muscu¬ 
lature for moving this stulkless fork ; but it may function as a 
locomotive apparatus, as I have mot with it in different individuals 
standing off at different distances from the body, from which we 
may conclude that it- has a certain mobility. This organization 
would approximate the present wheel-animalcule to the genera 
Triorthra and Polyarthra ; but I must leave it t o a fresh examination 
of living specimens to decide its reference to any genus. In the 
definition of the species the unsymmetrical development of tho 
spines may be of value.— Zooloyischer Anzeiycr , No. 211, December 
14,1885, pp. 720-723* 
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Worms in Ice, 

Prof. Leidy referred to a former communication on the occurrence 
of organisms in ioo (see Proc. Ac. Nat. Kei. Phil. 1884, p. 200), and 
Mated Unit Dr. S. (\ Thornton, of Moorostown, N. J M a couple of weeks 
since had submitted to him for examination a bottle of water from 
molted ice, such as was habitually used in his family, and in which he 
said he had observed living worms, A number of theso proved to be 
present in the specimen, but wore all dead. Having expressed a 
desire to confirm the statement that the worms were observed alive 
in the fresh ice-water, Dr. Thornton last week had obligingly scut 
him a basket of the ice. This was part of the provision made nearly 
a }oat ago from the vicinity of Moorestown. The ico was full of 
air-bubbles and water-drops. On being molted a number of the 
worms wore liberated, and proved to bo in a living and quite active 
condition. It is probable that while imprisoned in the ico they may 
not have been frozen, but perhaps remained alive in a torpid con¬ 
dition in wuitei-drops. It is a remarkable fact that those animals 
should remain so Jong alive in the ico and yet die so readily in the 
melted w ater subsequently. The worms are of the same species 
noticed in thoico-water ot tho fiist communication, and which was 
derived from similar ire procured from a mill-pond in Delaware Do., 
Pa. These facts would indicate that it is desirable to avoid the 
spongy ice from stagnant watois, as being liable to retain 
organisms which would be detrimental to us. In the clear ice, such 
as is served in Philadelphia, no living organisms are detected. The 
little worms of the ice appear to he an undescribed species, and may 
therefore he characterized as follows :— 


Lumbricus glacial is. 

Worm from 4 to 0 lines long, translucent white, cylindrical, ante¬ 
rior]} acute, tapering most behind and obtuse, of from 3f> to 50 
segments ; oral segment with a blunt conical upper lip, unarmed 
and eyeless ; succeeding segments with four rows of podal spines, in 
fascicles of three ; spines pointed at the free end and hooked at the 
attached end, ncarl} straight or slightly sigmoid ; generative organ® 
occupying the interval of the third and seventh spine-bearing 
segments. 

Thickness of worm (H5 to 0-25 millim.; podal spines 0*3 to 0375 
millim. long.— Proc . Acad. Kat.&ci. Philad. 1885, p. 408. 
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XXVIII.— On Dr. Bertlcau's Classification of the Order 
Aranecc, or Spiders. By Prof. T. Thorell. 

It is a well-known fact that a natural classification of the 
Spiders—which form the best studied, the most numerous, and 
perhaps the most interesting Order of the Class Arachnida— 
is a problem, the solution of which offers very great difficulties, 
and that a generally adopted system of classification of these 
animals is therefore still a desideratum. Most of the older 
arachnologists, such as Lister, Clerck, De Geer, and, at first, 
even Latreille*, based the distribution of the Spiders into higher 
groups,not on differences in their organization } bnt on certain 
peculiarities in their habits, especially on their mode of loco¬ 
motion and the form of their webs. Against this principle 
of classification the objection may be reasonably macte that it 
is rather unscientific, not being founded on characteristics 
taken from the animals themselves; it has nevertheless been 
maintained by some more recent authors as the basis of their 
classifications. It may at first sight appear difficult to under¬ 
stand the reason of thus adhering to a principle which in 
other departments of zoology is generally ana j ustly abandoned, 
if ever made use of: but 1 think it may easily be explained 
by the fact that the differences in the form of the web and the 
mode of locomotion which the Spiders exhibit correspond, upon 
the whole, with a peculiar “ habitus ” and with modifications 

* In Cuvior, ' Le R&gne Animal, distribu^ d’apr&s son Organisation/ 
Hi. (1817). 

Ann. & Mag. N. Hist. Ser. 5 . Vol. xvii. 
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in the animals’ structure, which, it is true, may sometimes 
be difficult sharply to define, but which, in general, make it 
easy to decide to which of the divisions, based on these differ¬ 
ences, a spider belongs, even when nothing is known of its 
habits. 

Concurrently wilh some classifications in which Spiders 
were grouped in two or more great divisions, according to 
differences in their inner (Dufour) or outer (Walckcnacr, 
Black wall, &c.^ structure , several attempts were also made, at a 
rather early penod, to combine the two principles in question, the 
structural and the biological , the principal stress being laid on 
the organization , especially on the modifications of the external 
parts, the characters taken from the animals’ habits and webs 
being considered less important or auxiliary. Thus the old 
well-known biological groups were, in general, maintained, often 
even with the old denominations given to them by Latreille— 
Orbitclai, Iwequitebe, &c. An important step in this direc¬ 
tion was made by Sundevall, who, in his u Svenska Spind- 
larnes Beskrifning ”* (Description of the Swedish Spielers), 
gave a rather detailed exposition of the characteristics, taken 
from the external parts, which he considered to distinguish 
each of the seven “ tribus ” (Orbiteluo, &c.) into which, with 
Latreille, he divided the Spiders +; the form of the web &c., 
he mentioned first at the end of the diagnoses of the different 
" tribus.” In his 1 Conspectus Araclinidum ’ (1833) Sundevall 
retained, it is true, the same great groups, but he called 
them “ families,” and changed their names into Epeirides , 
Theridides , Drassides , &c.; and thus escaped the accusa¬ 
tion of having regarded the form of the webs and the mode of 
locomotion, implied in the Latreillian names, as the distin- 

’ 1 ‘ v characters of the groups adopted. He was followed by 
Westring, who, in his admirable wmrk 1 Aranese Suecicae/ 
characterized his “ families ” EpeiridaB, Therididse, &c. still 
more sharply and more in detail than Sundevall had done. 
As, however, Sundevall and Westring were but insufficiently 
acquainted with extra-European spiders (Westring took into 
consideration only those found in Sweden), the characters of 
the groups adopted by these authors do not always hold good 
for the exotic forms, and are in many respects in need of 
enlargement and other modifications; but the method of 
characterization followed by them, and especially by West- 
ring, is no doubt still the right one, t\ e, to give a detailed 
exposition of (at least ) the external parts m each group, 

• K. VetenskapB-Akftdomiens Ilandliagar for fir 1820, pp. 199-203 
(1830). 

t The Territeke of Latreille he called, however, u Thsvaphoia (Walck.)." 
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noticing the exceptions from every character thus given, so 
far as they are known ; adding to this exposition such re¬ 
marks on the habits &c. of the animals as may be of use in 
their determination or are of more general interest. 

In a work treating of the synonyms of a certain number 
of European Spiders* * *** , in which some definition of the genera 
adopted was necessary, and where it also seemed desirable to 
have their systematic connection indicated, I have myself 
adopted, in the main, the classification of the aforesaid authors; 
but as it had become necessary, from the progress of arach- 
nology in general, and especially from the great number of 
new genera and species discovered in later years, to resolve 
the seven great “families” or u tribus ” into a number of 
smaller groups (already at that.time in part called u families 
I readopted for those greater groups, each divided into a 
certain number of families, the old Latreillian denominations, 
only with a few slight modifications (Orbitelarice, Retitelarias. 
Tubitelarim, &c.), and raised them to the dignity of Suborders j 
—a term instead of which I shall here use that of Tribus . 
I further endeavoured to characterize the different suborders 
or tribus as far as was necessary for the classification of the 
Euroi>ean genera ; as to the exotic families and genera, I also 
tried to determine to which of the tribus adopted by me they 
probably belonged, without, however, concealing from myself 
that u a by no means inconsiderable number of forms could 
not without great uncertainty, even if at all, be included 
under the hitherto received families and higher groups ” 
and that probably one or more new tribus would in the course 
of timo be proposed §, for instance by dismemberment of the 

* Thorell, ‘'On European Spiders,” I. (in Nova Acta Rev. Sue. Sci. 
Upscvl. per. 3, vol. vii. fasc. i. et ii., 1809 and 1870 ); [II.] * Remarks on 
Synonyms of European Spiders ’ (1870-1873). 

t Some years later (see Thorell, Description of the Araneee collected 
in Colorado in 1877) by A. S. Packard, jun., MJ).,” in Bulletin of the 
U.S. Geological and Geographical Survey, vol. iii. no. 2, p. 477, 1877) 
I changed this word into the leas significant term “Sections,” it having 
been justly remarked (by Gorwtaoker) that the differences between the 
groups in question were riot of sufficient weight to warrant for them the 
name Suborder. The term “ Tribus ” used by Latreille has, however, 
the priority, and is also preferable, in so far as it implies that the groups 

*** natural, or formed of closely allied families and genera. 

X Rem. on Syn. p. 590, 

§ In 4 Die Arachniden Australians,’ p. 231, L. Koch has formed the 
Tnbus (Suborder) JludiUlarm for the genera Velania or Thlaosoma and 
OryptotMe ; I think, however, that these genera may be included under 
the Orbitelari® (see Rem. on Syn. p. 699). More recently Dahl hAs 
formed the Tribus (Suborder) BagUefmix for Phaleus, characterised by 
having only two air-sacs and no tubular tracheae (see F. Dahl, “ Analy- 
tiaohe Bearbeitung der Spinnen Norddeutschknds, mit einer anatomison- 

.n ik 
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great and polymorphous tribus Tubitelariae. But in spite of 
these and other shortcomings, the classification of the (Spiders 
given in my work * On European Spiders * has, with or with¬ 
out some slight modifications, been adopted by most living 
arachnologists. 

Very different from this classification, in which the primary 
groups of the Spiders are distinguished chiefly by means of 
characters taken from the totality of their external parts, and 
little notice is taken of their internal or anatomical structure, 
is a system of classification lately proposed by Dr. Philipp 
Bertkau* of Bonn; for not only arc the principal groups in 
this system based on features which are more isolated and 
by most other authors considered to be of comparatively less 
importance, but he also gives much attention to the internal 
parts, and especially to the differences in the structure of the 
breathing-organs, thus approximating to the classification 
adopted by Dufour. But while Dufourf and, at last, follow¬ 
ing him, LatreilleJ divided the Spiders into “ Qmdripul- 
monaires ” and u lh'jmlmonaires ” (Tetrarmeumones , Latr., 
and Dipneumones , Latr.), on the ground of the different 
number, four or two, of their air-sacs or so-called lungs (lung*- 
sacs, lung-books, lamellar trachea;), they are by Bertkau 
divided into the two suborders Tetrasticta and r Pristicta , the 
former with four, the latter with three breathing-holes (spi¬ 
racles, stigmata). The Tristicta are further divided into two 
groups, Cribellata and Meromammillata , of which the former 
are provided with the spinning-organs known under the names 
of cribellum (or inframammillary organ) and calamistrum , 
the latter being devoid of these organs; the Meromammillata 
Bertkau divides into Perissonycha , with three , and Artionycha 
with two tarsal claws. Alt these different groups are divided 
into a certain number of “ families,” in the characterisation 
of which the structure of the organs of respiration and gene¬ 
ration plays in general an important part. To the biological 

biologisclien Einleitung,” in Schriften dee naturwiasenachaftliehen Verms 
fur Schleswig-llolstoin, vol. i. 1888).—On the systematic position of 
Pholcus (and Ctsnium), see further on. 

♦ See especially his “Versuch einernatiirlichen Anordnung der Spinnen,” 
in Archiv fur Naturgeschichte, xliv. i. pp, 851 et $eq, (1878), and his 
treatise “ Ueber d as Uribellum und Oalannstrum. Ein Beitrag amr His- 
tiologie, Biologie und Bjstematik der Spinnen,” ibid, xlviii. i, pp. 816 et 
seq. ( 1882 ). 

\ + " Observations sur quelaues Arachnides quadripulmonaires,” in An- 
ihales g&nSrales des Sciences Physiques, vol v. p. IMS (1820). It is known 
th«at Dufour, believing that Dysdera had four air-sacs, erroneously referred 
thaKgenus to lus “ AraignAea quadrinulnionairea.” 

I la^hia * Families Naturellea du It Ague Ammal, &c.,’ 1825. 
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characteristics a systematic value is, on the contrary, but 
rarely attributed. 

If I undertake here to offer some critical remarks on Dr. 
Bertkau’s now-mentioned views, I do so with great hesi¬ 
tation, and because I have in vain waited for some person 
more competent than myself, or at least more versed in the 
anatomy of the Spiders, to undertake a review of Dr. Bertkau’s 
works on the classification of this group of animals. These 
works (of which the most important, i Versuch einer natiir- 
lichen Anordnung der Spinnen’*, was published nearly eight 
years ago) are indeed worthy of the greatest attention, not 
only of every arachnologist, but of zoologists in general; for 
besides being of great interest from a classificatory point of 
view, they are rich in new and important observations on the 
life-history and the anatomy of the animals on which they 
treat. Dr. Bertkau is, as is generally known, a most saga¬ 
cious and learned entomologist; he has, more especially in 
the field of araclmology, enriched his science not only with 
good works of a systematic, descriptive, and zoogeographical 
character, but also with many anatomical and biological dis¬ 
coveries of great importance ; it is, for instance, to Dr. Bertkau 
that we are indebted for our knowlege of the principal parts 
of the male organs of copulation in Spiders, and of the functions 
of these parts, of which wo had formerly only imperfect and 
erroneous notions. # 

Before entering on the examination of Dr. Bertkau’s spider- 
system I ought perhaps to try to give an answer to the criti¬ 
cisms which he has directed against the method riow-a-days 
most generally adopted of classifying the animals in ques¬ 
tion, and especially against the classification adopted in 
my work 1 On European Spiders.’ That this classification 
should, in many points, be modified and improved, and that 
some of Dr. Bertkau’s criticisms are fully justified, 1 am, 
however, the first to acknowledge. 

The considerable progress which arachnology has made 
during the last quarter of acentury must of course have exercised 
a modifying influence on the attempts at a natural classification 
of the animals before us; but it cannot well be said that this 
progress has made the solution of the problem more easy than 
it formerly was. The difficulties which here present them¬ 
selves depend, as Bertkau [A, p. 352) justly remarks, chiefly 
on the body of the spiders being (compared with that of in¬ 
sects and crustaceans, for instance) but little differentiated, or 

* In the following page#, when citing this ‘ Versuch ’ and the treatise 
4 Ueber das Cribellum und Oalamistrum ’ (see above, p. 804, footnote), I 
shall, for the sake of brevity, call the former work A and the latter B 
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formed of but a small number of parts (segments, extremities, 
&c.), which parts, again, show only slight variations in the 
different spiders y from this it follows that the entire group is, 
upon the whole, of a highly uniform aspect, exhibiting but few 
important structural points on which to rely for a natural 
classification. 

Other difficulties arise from the fact that most of the cha¬ 
racters generally found to be constant, and therefore of import¬ 
ance in the classification of these animals, may yet vary most 
materially in one and the same group. The tarsal claws , for 
instance, the number of which (three or two) gives such 
good and reliable characters for many tribus and families, 
may, however, within the same family, be sometimes two, 
sometimes three; in a few genera (Pa!pimanus , Dasumia) 
some of the legs have in the same animal, three, and the other 
legs only two tarsal claws. The distribution and the number 
of the eyes, which also often give sure characters both 
for tribus and families, may nevcitholess be very different 
within the same family or even the same genus {Nesticus } 
Uadites). It might have been expected that, just as the 
presence and peculiar structure of the spinning-apparatus is 
perhaps the most salient and most characteristicfeaturc through¬ 
out the whole Order of Spiders, so the number and the shape of 
the sgminer# ought to offer reliable characteristics for the 
different higher and lower groups within the Order; but even 
this is far from being the case, as I shall have occasion to 
remark further on. 

Add to this that the tw o sexes of one and tho same species 
often differ from one another in the most important points, 
and that the young specinuns are often very unlike the adults, 
and it must be admitted that it is not an easy task to draw 
up a natural classification of this order of animals. 

If (passing by, for the moment, the more special criticisms 
in Dr. Bertkau’s works, viz. those which relate to the families 
and geneia, and which w’e shall take into consideration as 
suitable oppoitunities occur) we fix our attention on his ob¬ 
jections to dividing the Spiders into the seven tribus Orbite- 
lariap, Retitelarue, Tubitelariae, Territelariss, Laterigrad©, 
Citigrad©, and Saltigrad©, these objections may perhaps be 
summarized as follows:— 

1. A higher group, suborder or- tribus, is natural only on 
the condition that all the families and genera included m it 
are more closely related to each other than to any genus or 
family of another suborder or tribus (J9, p. 345). But in the 
system of classification in question there are genera which, 
though belonging to one and the same family, differ more 
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from each other than from gonera belonging to another family^ 
nay, even another tribus ( A , p. 353) ; and the aforesaid con¬ 
dition is only fulfilled, among the seven tribus, by the Terri- 
telarise, and approximately also by the Laterigradae and the 
Citigradee. The Orbitelarise contain, as an alien element, the 
Uloborinse; the Itetitelarim the genus Pachygnatha ; the Sai- 
tigradai the family Eresoidse; the Tubitelarise are composed 
of the highly heterogeneous families Agalenoidee, FilistatoidaeL 
DysderoidsB, and Drassoidte (£, pp. 335 and 336), and 
form a receptacle into which all those forms have been 
thi’own that could not find a place in the other tribus 
(B, p. 345). 

2. Of a natural system of classification it may be required 
that the groups regarded as coordinate (“ gleichwerthig ”) 
should really have the same systematic value; but this is not 
the case with the aforesaid tribus: the Terri telarise, for in¬ 
stance, correspond in value to all the other tribus taken 
together ( B , pp. 86 and 87). 

3. The characters employed to distinguish the different 
tribus arc partly (for instance, Orbitelarue and Rclitelarise) of 
a very subordinate nature, and even then liable to exceptions, 
partly not indicated at all or not given with sufficient sharp¬ 
ness ( B, p. 334). The insufficiency of the hitherto received 
classification shows itself in the vacillating opinions as to the 
family in which various genera ought to be placed ( A , 
p. 353). 

4. The denominations Orbitolarice, ltetitelarim, &c. are not 
systematic categories, but only names that indicate a biological 
peculiarity (/i, p. 336). 

Briefly, then, the tribus adopted by me are (1st) neither 
natural, (2nd) not of the same value, (3rd) nor distinguished 
by sufficiently important or distinctly expressed characters; 
and, 4th, their names are inappropriate. 

In so far as these criticisms are directed against the 
classification adopted in my work 1 On European Spiders,’ it 
should first of all be borne in mind that it was not my in¬ 
tention in that work to give a complete characterization of the 
different tribus, but only to adduce, concerning those groups, 
as much as appeared to be, at that period, necessary ana 
sufficient for the referring of a given family or genus to the 
tribus to which it was believed to belong ; it should further 
be observed that in that work the principal stress was laid on 
the European forms, the disentanglement of the synonyms of 
which was its chiei object. It was supposed that the cha¬ 
racters which had been given of the groups in question by other 
authors, and especially by Wcstnng, were known to the 
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readers of the work, and consequently that they would not 
find it difficult to refer an unknown spider (at least a European 
one) to its respective tribus. Only^the most prominent and 
interesting forms of exotic spiders then known were mentioned, 
and an attempt was made to assign to the exclusively exotic 
families a place in the different tribus, so far as my restricted 
knowledge of the matter permitted me to do. And when I 
believed I had determined, in a way sufficient for my purpose, 
the limits of the six higher tribus, 1 could, when coming to the 
lowest, the Tubitelarim, which also is the most polymorphous 
and therefore most difficult to characterize in tew words, re¬ 
strict myself to a negative characteristic, viz. that of saying 
that all the spiders then known u which could not be classed 
under another tribus ” belonged to the Tubitelari&*. In 
order to distinguish the Orbi tel aria", from the lletitelariao, only 
one character of the many given, for instance, by Westring, 
was, it is true, adduced by me—that, namely, which is taken 
from the height of the clypcus compared with that of the area 
formed by the four central eyes, a character which has its ex¬ 
ceptions (duly indicated) quite as well as all the other marks 
adduced by Westring, including even that given by Bertkau as 
distinguishing his Epeiridee from his Therididae, viz. the pre¬ 
sence in the mandibles of the former group of a so-called 
basal spot ( u Basalfleck”). That there should exist an isolated 
characteristic always and without exceptions sufficient for 
the limitation of all the different tribus, I do not believe, 
and never have believed. 

1# That some of the tribus, as they have been understood in 
my above-named work, contain elements that ought to be 
removed from them, I hasten to admit; and it is in the first 
place Dr. Bertkau’s merit to have assigned to those alien 
elements a better place in the system. Thus I unhesitatingly 
admit that the Eresoidte do not belong to the Saltigradae, and 
that they probably have their true place in the vicinity of 
Bertkau r s Amaurobiadee, and therefore in the tribus Tubi- 
telarice (the Palpimanoidm should probably also be classed 
under this tribus). I also agree with hr. Bertkau that 
Pachygnathh ought to be detached from the Retitelariss and 
united with the Tetragnatkoidffif, within the tribus Orbi- 
telariae. Both the Retitelariee and the Saltigradce may, I 
think, after this elimination, be considered entirely natural 
groups, at least as regards European forms. That not only 
the Territelarice, but also the Laterigradas and the Citigradae 

* ‘On European Spiders/ p. 100. 

t On this family see further on. 
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are good systematic units, even Dr. Bcrtkau himself would 
seem to admit. There remain then to be discussed the Tubi- 
telariee and the Orbitelarise. As to the former of these tribus, 
Dr. Bertkau enunciates nearly the same opinion about its 
nucleus, the family Drassoidse, as I had expressed about the 
tribus Tubitelarhe in general, viz. that in their habitus and 
in their way of life the members of this family show a certain 
polymorphism and manifold points of contact (“ Ankl&nffc ”) 
with other families (A, p. 375 ; conf. Thor,, On Europ. Spid. 
pp. 41 and 109). Just as the family Drassoidse is a natural 
group notwithstanding its being looser and more poly¬ 
morphous than most, if not all, other spider families, so the 
tribus to which the Drassoidm belong, and which is, as it 
were, an enlargement or amplification of that family, is, I 
think, a natural group, although it be less compact and more 
polymorphous than the other tribus. As to the Agalenoidae, 
they are so nearly related with the Drassoidse, and show such 

f gradual transitions to this latter family, that arachnologists 
lave, in general, had recourse to the character (in this case 
quite artificial) afforded by the different number of the tarsal 
claws, in order to be able to distinguish these two families; 
so that genera ( Agroeca , for instance) which in all other re¬ 
spects closely agree with the Agalenoidae have, on the strength 
of that character, been removed from this family and placed 
among the Drassoidse. That the Dysderoidee (of which we 
shall speak more in detail further on) differ from the other 
Tubitelariae in a few important points and show some affinity 
with the Territelariae is true: but they are, at all events, 
much more closely related to the typical T^ubitelarise than to 
any other spiders. If the Tubitelarise should be resolved into 
two or more tribus, then the Dysderoidas might, of course, be 
made to form a particular tribus, as might perhaps also be 
the case with the Eilistatoidae; I for ray part prefer, however, 
for the present not to increase the number of the tribus 
generally admitted, and think it is better to add the two 
above-named (and other) more or less aberrant families to 
those tribus within which they have their nearest allies. It 
is indeed quite easy to dismember and divide the different 
groups, tribus, families, and genera almost ad infinitum ; 
but it is more difficult and^ I think, more meritorious to try to 
unite them into higher units, and thus to form of all these 
Apparently u disjecta membra ” an organic whole—a system. 

2, With regard to the objection made by Dr. Bertkau under 
this head (2), it would indeed appear as if the claim to a 
natural classification^ which he sets forth, were quite reason¬ 
able; but in reality it is not so. It is not the zoologist or 
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botanist who creates the natural groups of animals or 
plants, for these groups already exist in nature, sometimes 
sharply distinguished from each other, sometimes more or less 
closely united by means of transition-forms. The naturalist 
must take them as they are, learn to know them and to cha¬ 
racterize them—that is all. Now it is not often the case, in 
nature , that two or more (in our classifications, coordinated) 
groups really are of precisely the same systematic value; 
and on this circumstance depend the often so greatly vanning 
opinions as to whether a given group shall be considered 
coordinate with or subordinate to another. The case is the 
same with most zoological higher groups, as, for instance, 
with the zoogeographical u Regions ” into which the surface 
of our globe is divided: one region is of greater value, in a 
zoogeographical respect, than the rest, and is therefore by some 
authors divided into two regions ; another region is of less value 
than the others, and is therefore sometimes considered a mere 
#w5region, or part of another Region; and as we cannot 
change the distribution of land, water, &c. on the earth, there 
is no help for this. Wc need not go far to find similar 
examples in zoology. The class Araclinida is, 1 believe, in 
general (if we do not include the Pantopoda or Pycnogonoidae 
in this class) divided into the following orders :—Aranece, 
Pcdipalpi, Scorpiones, Opiliones, Ohelonethi (Pseudoscor- 
piones), Solifugfe, Acari, Acanthothcca, and Cormopoda 
(Tardigrade). Now these groups ought, it would seem, 
to be of the same systematic value; but this is far from 
being the case; some of them may, in fact, w T ith almost 
equal reason be regarded as subordinate to or as coordinate 
with another. Thus wc sec that the Pedipalpi and the 
Scorpiones are by some arachnologiats united into a single 
order, of which they form two suborders ; Pedipalpi. Sour* 
piones, Opiliones, Ohelonethi, and Solifugue are often all 
considered to form together a single order, that of the Arthro- 

f astra. The Acari are sometimes considered to be a subclass (as 
, for ray part, think that the Cormopoda should bo considered) 
of the same value as all the foregoing orders taken together— 
and so on. And it is quite impossible to change this state of 
things by assigning to the groups in question new limits, so 
as to form them into really coordinate groups, for they are all 
so well defined in nature, so u natural, that nobody can thinjt 
of altering their compass. In fact, “ The works of Nature 
refuse to be crammed up into the pigeon-holes systematisfa 
would like to get them all into.” 

I therefore think it of little use to enter upon a minute exa¬ 
mination, from this point of view, of the tribus into which 
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Spiders are in general divided, I think these tribus are ap - 
jprommately of the same systematic value, and this, if true, 
la quite sufficient. An exception may, however, be made for 
the Territelarije, which really differ from the otlier tribus by 
characters of much greater importance than those whicn 
distinguish the other tribus from each other; they form a 
grout) that may, with almost equal reason, be regarded as 
coordinate with all the other tribns taken together, as with 
each of them. However, since Holraberg* and Bertkau 
(A y p. 361) have shown that Catadysas vurmluSy Hentz, which 
Ilentzf classed with the Territelaria^, although this spider has 
only two air-sacs, cannot belong to that tribus (it belongs 
probably, as Holm berg thinks, to Kora or to an allied genus), 
and that Ilentz'a description and figures of the mandibles and 
maxillm of Catadysas must be erroneous, the most important 
reason for regarding the Territelarife as a group of only 
about equal value with thq other tribus, and as united with 
the other Bpiders by transition-forms, no longer exists. 

41 They now show themselves to be very sharply distinguished 
from all other spiders, and I do not hesitate to admit that they 
may be considered a group of higher rank than the others, 
which in their turn may be united into a group of the same 
dignity. For these higher groups or suborder8 y the old La- 
treillian names Tetrapncumones and Dipneumoncs may be 
readopted. The suborder Dipneumoncs, then, would consist 
of the six tribus Orbitelariae, Ketitelarim, Tubitelarioe, Lateri- 
gradee, Citigradaj, and Haltigradtn; the suborder Tetrapneu- 
niones, on the contrary, consists as yet only of one such group, 
the Territelaricc, from which, however, the Liphistioidoe migut 
perhaps be separated and made the type of a separate tribust. 
When Bertkau says that “ the family Thcraphosoidae alone 
shows nearly all those diversities that have been observed within 
the Tristicta ” ( A , p. 361), this is. no doubt, an exaggeration; 
I cannot find that \sitbin the whole suborder Tetrapncumones 
there exist such widely dissimilar forms as, for instance, Qa$~ 
teracantha and Attus } or Ulesanis and Pholcus . But that the 
Theraphoaida*, Auss., ought to be divided into several familtes } 
there is no doubt whatever §. 

* u Observations k propos du sous-ordra das Araign<5es Torritelairea (Ter¬ 
ri telarhe), special ernent du genre Nord-aindricain Catadysaa, Ilentz, et de 
k nouvelle famiUe Mecicobotbrioidte, M m Boletin de la Academia Nacional 
de Ciencias en Cordoba (Republica Argentina), iv. p, 168 (1882). 

t “ Descriptiona and figures of the Araneides of the United States/’ in 
Boston Journal of Natural History, vi. p, 287, pi, x. fig, 10 (I860). 

1 Compare Thorell, “ Studi sui ftagtii Malesi e Papuan!. IV. Ragni dell* 
Indo-Malesia,” in Annali del Muaeo Civico di Storia Naturale di Genova, 
xxiii. (set. 2, iii.). 1880 (in the press). 

$ See Tkoroll, ibid. 
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3. It by no means rarely happens that in groups that are 
highly specialized and very rich in species no sharp limits 
can be drawn between the different lower groups into which 
they must be divided. This must especially be the case with 
the order of the Spiders, on account of the peculiarities in the 
bodily structure of these animals, peculiarities of which we 
have spoken above (p, 306), and which make their classification 
so difficult. Even amongst the most natural coordinate 
groups we find examples of some one of them being united 
with another by 41 transition-forms ” the systematic position of 
which must, by sad necessity, be more or less uncertain ; and 
the consequence of this is, that when we have, for some prac¬ 
tical purpose (as in my work * On Eur. Spid.’), to define such 
groups by means of a single or a few characters, these become 
either artificial or of subordinate weight, or even assume a nega¬ 
tive form. Such groups (and to them belong the tribus of the 
Diprieurnones) should therefore, as has already been insisted 
upon, rightly be determined by means of a more detailed ex¬ 
position of the structure of their different parts, with indica- * 
tions of the exceptions from all the characters given. And it 
will then be the preponderating importance ana number of the 
characters by winch a given form, for instance a genus, agrees 
more with the one than with the other of the groups in ques¬ 
tion, that decides to which of them it ought to be referred. 
In such cases the choice sometimes depends on individual 
appreciation, and the systematic place of the genus may thus 
appear to be u vacillating ; ” but this cannot well be avoided, 
nor would it seem to be of much consequence. Though, 
for instance, the Laterigrad© are a natural group, it is scarcely 
possible to draw a sharp limit between them and the Tubi- 
telari®, or rather between the Heteropodoid© (Sparassid®, 
Bertie .) and the Drassoid©. Through the Thomisoid®. the 
Laterigrad© also approach the Epeiroid© of the tribus Oroite- 
lari©. The Lycosoid© are not only nearly allied to the Dras- 
soid© ( Zora , for instance), but they pass (through, for instance, 
JSphedanu3 } Tlior.) gradually and almost imperceptibly into 
the Agalenoid©, and might therefore seem to be more closely 
allied to this last-named family than to the Oxyopoid©, which 
belong to the same tribus as the Lycosoid© ((Jitigrad©), nay, 
are even regarded by Bertkau as a mere *wifaraily of the 
Lycosoid®. Epeiroia© and Tberidioid© are held to be dif¬ 
ferent families even by Bertkau, notwithstanding that he 
considers (A, p. 401) u the different form of the web to be the 
essential and most important character by which these two 
families may be distinguished from one another.” I think 
therefore that it would scarcely be just to reject the old and 
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most generally received classification on the ground of the 
imperfections of which I have now spoken. 

4. As to the denominations of the different tribus, they 
are quite as appropriate as many others in constant use 
in zoology. Mammalia. Keptilia, Amphibia, Carnivora, 
Oscines, &c. are generally received names, notwithstanding 
that they express biological characters, and although there are 
u Amphibia” which live only in water, “ Oscines ” that do 
not sing, &c. The great majority of the Orbitelarise are 
really u round-web ” spiders; almost all Retitelariae make 
more or less irregular nets ; most, if not all, Citigradas are fast 
runners; almost all Haltigradse jump, &c. No reasonable 
objection can therefore be raised against the names Orbite- 
larise &c.^ unless it were necessary to discard all such names 
of zoological groups as are taken from biological characters, 
or that do not suit all, but only the greater part, of the forms 
that belong to the group in question. But I do not think 
that any one will urge against such names any wholesale doom 
of condemnation. 

I have now gone through and examined the criticisms 
which Bertkau has formulated against the principal traits of 
the classification of Spiders at present most in vogue, and have 
endeavoured to confute them, in so far as they appeared to 
me unfounded. I have tried to show that the deficiencies 
which, without any doubt, are to be found in this classification, 
have in a great part their source in the difficulties inherent in 
the subject itself, and depending on the peculiar organization 
of the Spiders, difficulties which it will therefore probably not 
be possible to conquer completely. In part these deficiencies 
may be overcome by dividing the order of Spiders into two 
suborders, Tetrapneumones and Dipneumones } and these latter 
into the six tribus Orbitelariw , ReiitelaricBy &c. (or into a 
greater number of tribus if this should be considered more 
convenient), as also by characterizing these groups by means 
of more detailed diagnoses, instead of by isolated characters, 
as is the case, for instance, in the modern and often useful, 
but not equally scientific, " analytical tables ” *. In the 
details of the system, as in the limitation of the families, 
and in assigning the right place to several among them 
whose affinities were contested or wrongly interpreted, many 
corrections have already been made by Dr. Bertkau, and 
many others may still remain to be carried out. By con- 

• In hie w Analytische Uebemcbt der europ&isohen Spitmenfamilien 99 
0 Mittheiiunffen deg naturwissenstshaftJichen Vereins riir Steiermark/ 
lahrgang 1877), Auwerer has, with fine tact, omitted to try to charac¬ 
terise the different tribus (suborders). 
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tinutng, in this way, to build on the old ground, it would 
seetn that arachnologists might gradually draw nearer and 
nearer to the point aimed at—a fully natural classification. 
This point is aimed at by all the different zoological depart¬ 
ments, and by Zoology as a whole j nay, such a classification 
may be said to be the final end of this science, inasmuch as 
the “ system ” is, as it were, a compendium of all that is 
known about the natural objects in question; and a fully 
natural system presupposes complete knowledge of their 
natural history in its whole compass. ° 

Bertkau’s opinion is, on the contrary, that the present ar¬ 
rangement of the Order of Spiders must be abandoned as 
being fundamentally erroneous, and new principles laid down 
for the classification of these animals. He says that in 
contradistinction to former arachnologists, he has in his new 
system of classification taken into consideration all the modi¬ 
fications in the structure of Spiders that are known to him 
laying more stress on the differences in the organs of respira¬ 
tion than has been in general the case, and making uso of 
characters taken from the form of the web only in case of 
need {A, p. 354). The principal difference, in this respect, 
between the classification proposed by Bortkau and that of 
other more recont arachnologists would, in fact, seem to con¬ 
sist in his having, in characterizing both suborders and 
families, attributed greater importance to differences in the 
inner anatomical structure than is generally the case taking 
into consideration, in the first place, the different structural fea¬ 
tures of the organs of respiration, and, in the second place, the 
organs of generation. In his characterization of the families 
the different shape of the tubular tracheae (which are some¬ 
times ramified either in the form of a tree or in the form of a 
bundle, and sometimes quite simple and unramified) plays an 
important part. Now as the Arachnids may be divided into 
two great groups, according as they breathe with (tubular) 
tracheae* alone, or with air-sacs cither alone or in combination 
with (tubular) tracheae, it might have been expected that 

• If, as is most generally believed, tlio lamellas of the air-sacs are nothing 
but modified ordinary or tubular trache®, then the Arachnids which 
breathe with these latter organs must be older than, as they no doubt 
are inferior to, those which breathe with air-sacs; some authors, how¬ 
ever, regard those last-named Arachnids as the more original forms and 
as being directly descended from the fossil Eurypterida, the (fills of these 
Crustaceans having been directly transformed into lie air-sacs of the 
Araclinido (the Scorpions). How this supposed change came to pass it is 
not easy to understand; in the meantime we possess no less than four 
different hypotheses for explaining it—one proposed by two by 

Ray Lankester, and one by Kingsley I J 
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Bertkau, when he drew the characteristics for dividing the 
Spiders into two suborders from differences in their breathing- 
organs, would, in conformity with Dufour, have divided them 
Into such as breathe only with air-sacs, and have two pairs of 
these organs, and those in which the posterior pair of air-sacs 
is replaced by trachea*, and which therefore have only one pair of 
air-sacs. But instead of that he has, as I have already 
stated, chosen as the chief basis for his classification the 
number of the openings through which these different organs 
of respiration communicate with the exterior, and thus di¬ 
vided the Spiders into the two suborders, Tetrasticta with/bur, 
and Triaticta with three breathing-holes or spiracles . Ac¬ 
cordingly he has separated the Dysderoidm from the rest of the 
Spiders thatjiave only one pair of air-sacs, or theDipneumones, 
and united them with the Tetrapneutnones or Territelarim 
in his suborder Tetrasticta. But this new arrangement does 
not appear to be at all a natural one; the different number 
and position of the spiracles have not nearly the great sys¬ 
tematic importance that Bertkau attributes to these charac¬ 
ters. How untenable, in fact, is the basis for his two suborders, 
is demonstrated by the fact that Bertkau refers to his Tri- 
sticta two genera belonging to two widely different families, 
viz, PJiolcus , Walck. (/J, p. 398) and Ctenium , Menge*, in 
which, according to Bertkau’s own discoveries, the unpaired 
spiracle and its tracheae are completely wanting l Consistently 
he ought to have formed for the reception of these spiders a 
separate suborder, Disticta ; but he would then Imve been 
obliged to separate Ctenium from the rest of his Therididaj, 
and to place this genus in the vicinity of Pholcus f, which, of 
course, could not be done in a u natural ” classification. As 
to the unpaired spiracle, it no doubt corresponds to the two 
posterior spiracles in the Dysderoidm, or, in other words, the 
two posterior spiracles of the Dysderoidm are in the Tristicta 
moved more or less backward , and are more or less intimately 
united with each other . This is proved not only by the fact that 
the unpaired spiracle is often, especially when situated further 
forward, evidently formed of two coalesced spiracles, but also 
by the tracheae which debouch through this spiracle being, as 
in the DysderoidseJ, one or two on each aide, though in the 

* See [Forster and] Bertkau, “ Btiitrage zur K enntniss dor Spinneii- 
fauna der Rheinprovinz/’ in Verhandl. des naturhist. Vereins dor preus- 
aischen Rheinlande und Westfalens, Jahrg. xl. (4 Folge, x.), p. 849 
(1888). 

t Bertkau remarks (A, p. 898) that the tarsi of Pholcus opUionoides 
are subdivided into a rather largo number of small joints; the same had 
been shown to be the ease in Ph. puUulw, Hentz. Roe Thorell, u Descript, 
of the Arane© collected in Colorado. &c.,” loc. tit. p. 488. 

$ Compare Menge, 1 Proussische Spinnen/ pp. 2&8 and 800. 
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Tristicta they often unite into a single short stem before 
entering the common spiracle. The identity of the posterior 
spiracles in the Dysderoidse and the unpaired spiracle in the 
Tristicta also explains w liy the unpaired spiracle is alwayl 
wanting in the Dysderoida* (as well as in the Territelarige). 
The position of this spiracle when present is, as is known, very 
varianle ; in general it is drawn backwards to the vicinity of 
the spinners, but sometimes it has its place much more 
forward, nay, even in the vicinity of the rima genitalis, just 
as is the case with the posterior spiracles in the Dysderoidaa* 
That the unpaired spiracle in the group Anyphfeninae, Sim. 
(which Bertkau, on the strength of its arborescent tracheas, 
separates from the Drassoidse, making of it a separate family), 
is situated sometimes very far from the spinnens, sometimes 
in their vicinity^ shows clearly enough the little importance 
of the position of this spiracle. 

Bertkau himself does not always consider the position 
of the unpaired spiracle and its tracheae to be of much 
systematic importance j he even refers to the same genus 
(Argyroneta) two species, in one of which, the A. aquatica 
(Clerck), the two stems of the tracheae have their opening 
immediately behind the rima genitalis and penetrate through 
the petiolum into the cephalothorax, there dividing into a 
biindie of fine tubuli ; whereas in the other (fossil) species, A . 
antique , v. lleyd., the spiracle is, according to Bertkau, 
situated in the posterior third of the abdomen, while the 
tracheae do not enter the cephalothorax, but divide into a 
bundle of tubuli before reaching the petiolum*. 

Even the paired spiracles of the Tristicta, by which the air- 
sacs debouch, and which are in most cases situated near the 
base of the abdomen, may sometimes be thrust far backwards ; 
in TetraUemma medioculatum , Oanibr.f, for instance, they are 
situated far behind the middle of the abdomen, and are, more* 
over, placed very near to one another. 

That the different form of the tubular trachm does not 
always offer a reliable characteristic for distinguishing closely 
allied families, is seen by the fact that Bertkau has been 
obliged, on the ground of such differences, to separate the 
genera Thanatus and Tibellua (Metastenus. Bertk.) from the 
other Thomisoidee, and to refer them to the Heteropodoidas 

* See Bertkau, “ Einige Spiunon und eine Myriopode aus der Braun- 
kohle von Kofct/ 1 in Verhandl. de» naturhist. Vereins dor preussischen 
Kheiulande und Westfalons, Jahrg. xxxv. (4 Folge, v.), pp. 867 and 358 

t “ On some new Genera and Species of AraneideB,” in Proceedings of 
the Zoological Society of London, 1878, p. 114, pi. xii. fig. 1. 
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(SbaraasidgB), which are well diatinguiahecl from the Thomi- 
fltiiate by the form of the parts of the mouth (especially the tooth- 
armature of the mancliDles), the low clypeus, &c.* Would 
it wot have been bettor to have written, in the diagnosis of the 

Thomisidae/’ u Die 4 Tracheenschlauche verhstelt (selten 
eiftfach),” instead of u Die 4 Tracheenschl&uche veritetelt,” 
quite as well as Bertkau, in his diagnosis of the u Lycosidae/ 1 
says, “ Augen in 3 (selten in 4) Reihen gcstellt ” ? Or are 
the Structural diameters to be considered invariable only be* 
cause they arc taken from internal organs ? It would, on the 
contrary, seem that within I he province of the Arthropoda in 
general, the characteristics given by the inner structure* are 
by no means more important or more constant than those taken 
from the external parts. This has been remarked already by 
Sundevallf, who has strengthened his opinion with examples 
taken from the insects. And that also within the class 
Arachnida, both anatomical and embryological characters may 
be very different in closely related forms is seen, for instance, 
from the fact that within a group so compact and so little 
differentiated as the Scorpions, the first abdominal ganglion 
ia, according to Ray LankcsterJ, in the family Buthoidec (An- 

♦ Compare Simon, u Revision de la famillo do* Sparassidio/’ in Acte® 
de la vSocitftd Linndcimo do Bordeaux, 1880. 

t u Svenska Spindlarnes Bedrrifning,” he. rtf. p. 102. 

f In ft treatise with the title “ On the Muscular and Endoskeletal Sys¬ 
tems of Limulus and Scorpio ; with some Notes on the Anatomy and 
Generic Characters of Scorpions, by E. Ray Lankester, assisted by W. B. 
8. Benham and Miss E. J. Ihrk : Part V. Notes on Certain Points in the 
Anatomy and Ueneric Characters of Scorpions, by E. Ray Lankester ” 
('Transactions of the Zoological Society or London/ xi. part 10, 1885), 
this author has proposed a new classification of the Scorpions, which cannot 
fail to cause some surprise among arachnologists. u No writer on Scor* 
pious/’ says he, A ‘ has given consistently a clear statement or (what is 
more to he desired) good figures of the really important structural features 
of the genera, subgenera, and species proposed or recognized by him; and 
it is with the object of pointing out what are the important points in 
which Scorpions may vary that the present remarks are published.’* 
Among the fifteen points enumerated as important by Prof. Lankester, 
HO less than eleven would, however, seem to have been duly appreciated by 
his predecessors; the remaining four are: —(a) the above-named different 
disposition of the abdominal ganglia and or the great nerves of these j 
( h ) the different sculpturing or ornamentation of tne lamellae of the air- 
sacs; (c) the shape of the spiracula, which are oval in u Euscorpius," 
slit-like in a Bathos {IlHcromf.tr us, Ehr.),” and circular in “ Brothcm 
(of the shape of the spiracula in the * Androctonini ” nothing is said) j 
and (d) the “ chitinization of the genital operculum, whether in two quite 
separate plates, as in Brotkeas, or in one imperfectly divided plate/' 
Chiefly on the strength of the points (a) and (6) Prof. Lankester divides 
the order of the Scorpions (which according to him form a single family) 
into two subfamilies —I. Scorpionini ( m Scorpiouini -f Telegouini, Peters) 
and II. Androctonini (» Androctonini + Oentrurini, Peters). To his 

Ann. <£? Mag . N. Hist. Ser. 5. VoL xvii. 22 
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droctonoida*) situated in the fourth abdominal segment, where&fi 
in other scorpions it i*, on the contrary, placed in the third bf 
these segments—a peculiarity which in the Buthoidee neced* 
sitates a different origin, from that in other scorpions, of^thc 
nerve-stems which go to the two first pairs of air-sacs; and 
while the embryos of Pandmus africanus are developed in 
separate caeca of the ovarian tubes, and ate provided with a 
long apophysis, proceeding from the mandibles, the embryos of 
Buthus (occitan us) and of Euscorpim are devoid of this apo¬ 
physis, and pei fonu their whole development in the interior of 
the ovary itself*. The case is no douot the same, within the 
order of Spiders, with the characters derived from tho form of 
the trachea* and other internal organs, as with those taken 
trom the external parts, or which have been found in their 
habits and instincts ; in the same way as there are Orbitelarise 
that do not construct a web, or only an irregular one, Lycosoidso 
with only two tarsal claws (for instance Thasyrcea). Pholcoid© 
with only six eyes ( Spermophora ), Theraphosoiuce (Theth* 
phosina*, Auss.) with six spinnerets (Jfecrathele) or with only- 
six eyes (Master ia), nay even Theridioidcc with only two 
spiracles ( Ctenium ), so there may be Thoinisoida? with 
simple, unraniified trachea*, Drassoidae and Theridioidoe with 
a more highly developed system of tracheal, &c.f 


Scorpionini only tiro genera belong:—1. Scorpio (with the feiibgenera 
JEuscorjnv*, Buthux, and Brotheas , and perhaps also Hemismrpion 
and Opisthophthalmus), and 2, Telegonus. The Androetonini form 
a single genus, Androctomts (with the subgenera IVionurus and Cen¬ 
trums). It in therefore quite natural that Prof. Lonkester regards 
Peters s classification of the Scorpions as a failure, and the genera adopted 
by him as “in most eases unnecessary, often not even justifiable as sub- 
genera.” On my attempt to develop this classification he says, u ThoreU 
has added a number of genera to the already superfluous list, and baa 
modified Peters’s classification in what appears to me to be a retrograde 
spirit ”; and, further, “l)r. Thorell has earned the formation of genera and 
subgenera too far.” To this I will only reply, that I have never proposed 
or adopted a subgenus, and that I do not understand why Prof. Lankester 
haB done me the honour of mentioning my name; for as he is of course 
well acquainted with the works of all more recent authors in the field he 
treats or, he cannot be ignorant that other arachtiologiste, and especially 
Stmon and Karsch , have increased the number of genera adopted by Poters 
and myself by a great many new ones, and that these authors therefore,more 
than f, are guilty of having modified the classification of the Scorpions in 
what Prof. Lankester considers a “ retrograde ” spirit. By going a little 
further in the opposite direction, or that now commenced by Prof. 
Lankester, one will, it is true, sooner and more easily arrive at a solution 
ne ultra of the problem how to divide the Scorpions into natural families 
and genera. 

* See, for instance, Metschnikoff, “ Erabrvologie des Scorpions,” in Zeit- 
schrift fur wiBsenscliaftliche Zoologic, xxi. 1870. 

t I may be allowed here to mention a reason against laying, in the 
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The importance in the modifications in the organs of gene- 
teiWjAftp^ppear to me to have been somewhat overestimated 
b^Bert£a|. That in the Dysderoicbe the testes and the 
ovarieij|®Sf|nited so as to form a ring*, just as in the Tetra* 
puflumorfeg, Is a fact that allows^ in combination with certain 
othdr features in the organization of the Dysderoidae, that 
these spiders are *more allied to the Tetranneumones tlian 
are the other Dipneumones or Tristieta; and this is also gene¬ 
rally admitted. But to draw from the^e resemblances the con¬ 
clusion that they arc more nearly related to the Tetrapncu- 
mones than to the Tristieta is, I think, erroneous, as the 
Dysderoida* agree with the Tristieta not only in the direction 
in which the claw of the mandibles moves, and in the number 
of the joints of the inferior spinners, but also in their having 
only one pair of air-sacs—a character which, as I have already 
remarked, ought to have been, more particularly with Bertkau, 
of the most essential importance, and ought to have prevented 
him from separating the Dysderoidae from the other Dipneu¬ 
mones and uniting them with the Tetrapneutnones. That the 
Dysderoidm have, in their general habitus, a striking resem¬ 
blance with many Drassoidse, cannot well be denied. 

A character which, in Dr. Bertkau’s classification, is of a 
certain importance for the limitation of the fiimilic8 y is taken 
from the different number (and the form) of the female's 
receptacula semints. Thus the Tetragnathoida; (Pachygna- 
thiclas, Bertie .) differ from the Epeiroidaa and the Theridioidas 
in having three such receptacles, not two only (A f p. 401). 
Their common opening is situated, together with the orifice of 
the oviducts, far (more or less) beliina the spiracles; and this 

chfiracterization of the different spider-groups, the chief stress on anatomical 
features, os this reason may to many persons seem to he of great weight, 
viz., the practical difficulties of determining, by means of such features, 
the systematic place of an unknown spider. And that these difficulties 
mliy exist, is seen, for instance, from the fact that many of the statements 
concerning tho structure of the respiratory organs &c, given by such an 
experienced anatomist as Menge are, by Bertkau, shown to be erroneous. 
Moreover, it will, with the method in question, often be necessary to destroy 
(ho specimen that is to be determined, even in those cases where it belongs 
to a very rare species, or is a u imicum,” and this is also a drawback of prac¬ 
tical importance. But it may be objected against these remarks, that the 
aim of a natural system is not that of facilitating the determination of 
the different species, but of giving an expression of their real affinities; 
and this is true—though there might perhaps be found some means of 
reconciling both these claims. At least it would seem that if an anato¬ 
mical feature really is of great systematic importance, there exists also 
tome external feature that corresponds to it. 

- * In Tegcnaria domestics also the ovaries form, even till shortly before 
the maturity of the animal, a perfect ring (see Dahl, “ Analytiaehe Bear- 
%|tung, etc./’ toe, tit. p. 4). 
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“ vulva” is not ehitinized, but destitute of those horny jpartsp 
which in descriptive works is generally called epigyne (sarm 
Men go). As this character in the female corresponds with*® 
peculiarity in the shape of* the male palpi (their tarsal joint hi® 
in Tetragnatha and Pachygnatha a Jong movable I 10 OK jointed 
to its base, which is absent in the malesof the true Epeiroid®*), 
it may be reasonable to separate the Tetragnathoid®, Afentfa, 
with Pachyynatha , from the Epeiroid®, as a separate family. 
Pachygnatha is, however, on the other hand, very nearly 
ielated to certain spiders generally included in the genu® 
Meta 5 tliis is shown, for instance, by the Pachygnatha Vethii f 
Van Hass.f, wdrich is not a Puchynatha , but a true Epeiroid. 
An unchitinized vulva is also found in all Territelari®, 
Dysderoid®, Filistatoidre, and Scytodoid®, the males of which 
gioups are distinguished by their simple, completely ehitinized 
palpal bulbus ; but the bulbus has this same structure also in 
certain Epeiroid®. as Nephila and Nephilengys , the females 
of which have a cnitinized vulva; and these modifications in 
the organs of copulation appear therefore, curiously enough, 
to be of rather subordinate importance. 

As we have already seen, Bcrtkau divides his Tristicta into 
two great groups, Cribellata and Meromarmn Plata , according 
as they are provided with, or destitute of, the unpaired spin¬ 
ning-organ called by Blackwall crtbellum, the presence of which 
is always united with that of a number of peculiarly formed 
and symmetrically disposed hairs on the metatarsi of the last 
pair of legs,forming the organ called by Blackwall the calamis - 
trum, All spiders which possess these organs were by Blackwall 
united into one family, the Ciniflonid®, and Bertkau has now 
not only gone back to Blackwairs opinion of the systematic 
value of the organs in question, but has raised the Ciniflonid® 
or Cribellata into a group of higher rank, divided into no less 
than nine families (B, p. 337)—Zoropaidid®, Miagrammopid®, 
Filistatid®, CEcobiad®, Dinopid®, Uloborid®, Dictynid®, 
Eresid®, and Amaurobiad®. Now it may at first view appear 
strange that not all, or at least many, of those arachnologists 
who have occupied themselves with the classification of the 
Spiders have maintained Blackwall’s Ciniflonid® as a family, 
or even as a group of higher rank; more especially as the 
cribellum and calamistrum are not only of importance in the 
economy of these animals, but the cribellum, as Bertkau 
remarks (B, p. 339), “is not an ordinary pair of spinners, 

• See Emerton, “ New England Sniders of the Family Therididm,” in 
Transactions of the Connecticut Academy, vi. pp. 297, 2&8 (1884). 

t Midden Sumatra, lieizen en Ondersoekingen der Sumatra Expeditk. 
etc. iv. 11, A. Aranete, p. 32 (1882). ^ 1 
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"but an organ of quite a peculiar nature, and at the same time 
brings along with it the presence of another organ, the cala* 
raistium.” But notwithstanding this, and though it is by no 
means difficult to ascertain the presence or absence of the 
organs in question, the difference in this respect has not, in 
general, been considered a character of greater value than 
those on which subfamilies and genera are founded. The 
reason appears to be not only that of two in other respects 
closely allied species the one may possess, the other want the 
cribellum and calamistrum, but also that the other parts of the 
spinning-apparatus have been found to vary most materially 
within very nearly allied groups of spiders. The number of 
the spinners may in fact vary in the most extraordinary way. 
Within the family Thrraphosoidae (= Therapltosini^ Auss.), 
which is characterized, among other things, by having only 
jbur spinners, there is, however, as lias been said above, one 
genus, Hexathele, .Auss., which has six spinners; within the 
genus Storena of the family Zodarioidai (one of the most 
natural families in the whole order) there are not only species 
with all the six spinners well developed, but others in which 
the intermediate ones are rudimentary, or wanting, in one of 
the sexes alone; in some Zodarioidte both sexes appear to be 
destitute of the intermediate spinners. In most /odarioidw 
the inferior spinners are much longer than the superior, in 
others these four spinners are of about the same length; 
sometimes (not always) the two inferior ones are fixed on a 
common basal pait. In the Agalenoidue the superior spinners 
are in general much longer than the inferior, and their second 
ioint piovided with tubuli textorii along its whole underside; 
but in some cases the superior spinners aie only of the same 
length as, or shorter than, the inferior, and are provided with 
tubuli textorii only at the apex; sometimes {Oybtms) their 
second joint is rudimentary, &lc. That the spiders which aic 
provided with cribellum and calamistrum do not form a natural 
unit is admitted even by Bertkau (A, p. 386). Nor does 
be deny that spiders belonging to the two different groups 
Meromammillata and Cribellata may show an “ outer resem¬ 
blance ” to each other—and it would indeed be difficult to 
deny that Zora is like Zoropsis , or that Caelotes and Gybceus 
resemble Amaurobius ; but, says he, “ this external resemblance 
does not prove anything as to the natural affinity more than the 
habitual resemblance of the shrew to the mice, or that of the 
blind-worm or the eel to the serpents, &c.” (#, p. 340)—ex¬ 
pressions which appear to me strange, to say the least. Or cau 
it really be Dr. Bertkau’s opinion that the presence or absence 
a cribellum and ealamistrum is of the same systematic 
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importance as the radical differences in the anatomy , and even# 
in the external appearance, that exist between a fish and a 
reptile, between the eel and the serpent ? To me it seems 
impossible to prove that the piesence of the spinning-orpans 
in question is a surer indication of affinity in those spiders 
which possess them than are most other structural features, 
anatomical or external. Rather the reverse might be supposed 
to be the case, from the fact that it is only the adult female 
and the young of both sexes of the Cribellata that are pro¬ 
vided with the cribellum and calamistrum, whereas in the adult 
males these organs arc rudimentary or totally wanting. The 
cause of this dissimilarity is of course this, that the adult 
males have no need of the appaiatus in question, as they do 
not construct a web. And this again appears to me to prove 
that the cribellum and calamistrum arc organs that have origi¬ 
nally belonged to the order of Spiders in general, and have 
in the course of time been reduced and lost in a part of them, 
those namely which no longer wanted them; and this quite 
independently of their greater or less affinity. Thus it is easy 
to understand why we find these organs still in existence in 
spiders belonging to veiy dissimilar groups, and also why 
they are always wanting tn those spiders which lead a roving 
life and make no webs . The possibility of explaining, on 
this hypothesis,the presence of the cribellum and calamistrum in 
spiders which in all other particulars are widely different from 
each other has not escaped Bertkau. “The systematic 
significance of the above-mentioned organs,” says he, “ might 
only be doubted in case that all spiders had possessed tnis 
fourth pair of spinnerets, but had, with the exception of some 
few genera, lost them in the course of time” (J?, p. 339). 
But he docs not show why this canned be the case, nor does 
he say anything more on the subject. 

For my part, then, I cannot acknowledge in Bertkau’s 
Cribellata and Meromammillata two natural or systematic 
units; but I think that these denominations may, nevertheless, 
be of practical utility for designating the spiders in which the 
cribellum (and calamistrum) is present or is wanting. It 
would perhaps be better, however, to call them (Aranem) 
OribdlatoB and Ecribellatcp —the Cribellata possessing jointed 
spitffiers, or being “ meromammillata quite as much as the 
other spiders. As to the families into which Bertkau has 
divided his Cribellata^ some of them are no doubt so .closely 
related to certain ecnbellate families, that they could well be 
united with them. But on the ground of the modern, more and 

* I suppose, in fact, that the word Meromammillata is formed of fx4pot > 
part (joint), and mammilla . The term Eeribdlata is formed in analogy 
with efajnaatm, exonet at vs, &c. Compare also JSrertebrata and Vertebral** 
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ipore increasing splitting up of the older families into numerous 
new groups of the same denomination, it may perhaps not be 
inappropriate to regard the presence or absence of the cribei- 
lum and calamistrum as a character sufficient to distinguish 
families ; and it must then be admitted that all the cribellate 
families adopted byBertkau are good systematic units, though 
I, for my part, should prefer to unite his Dictynid® and Arnau- 
robiad® in one family, Dictynoid®, these two groups being only 
distinguished by the different development of their troche®. 
Now as to the distribution, among the generally received tribus, 
of Bertkau’s nine cribellate families, they must be referred 
partly to the Orbiteiari®, partly to the Tubitelari®; as yet there 
is no example of a cribellate spider belonging to any of the 
other tribus. To the Tubitelari® belong the Zoropseoid®, which 
are closely allied to the Drassoid®; the Dictynoid® (inclusive 
of the j\maurobiad®, Berth.), which are nearly related to 
the Agalenoid®; the Eresoid®, which, though very peculiar, 
may, as Bertkau thinks, be placed in the neighbourhood of 
his Amaurobiada^; the (Ecobioid®, which appear to have 
their nearest allies in the Uroeteoid®; and probably also the 
Filistatoid®. which among the Cribellata^ are completely 
isolated, ana have their allies among the Ecribcllatie, approxi¬ 
mating in some respects to the Drassoid® and the Scytodoid®, 
and even to the Territelari®.—There remain to be taken into 
consideration the Dinopoid®, Miagrammopoid®, and Ulobo¬ 
roid®. The Dinopoid®, whose systematic position has been 
so contested, and which I had formerly placed in the neigh¬ 
bourhood of the Agalenoid®, would seem, on the strength of 
the important reasons alleged by Bertkau ( B , p. 353 et sea.), to 
have their nearest allies in the Miagrammopoid® and Ulobo- 
roid®} as an additional reason for assigning this place to this 
family may be adduced the presence (at least in Dinopia 
camelus , Thor.) of so-called accessory or auxiliary tarsal 
.claws, which, so far as I know, have only been observed in 
the Orbiteiari® and in part of the Retitelari®. That the 
Miagrammopoid® are allied to the Uloboroid® is generally ad¬ 
mitted. It therefore only remains to show that the Uloboroid® 
should be placed in the tribus Orbiteiari®; for if this is settled, 
the two last-named families will, of course, follow along with 
them. Now it is in the first place a fact (which Bertlmu, 
however, appears to doubt) that Ubborua is a true round-web 
spider*; 1 nave myself captured both U. Walckenaerii and 
U*pfamipe$ in their circular, perfectly closed webs; and this 
fact is, I relieve, one of the strongest proofs of the artificial 

# Bee for instance Tliorell, u Till kanuedomen om slagUma Mithras och 
Uloborue,” in (Efversigt of K. Vetenskaps-AkademieufcFbrhandUngar, xv, 
n. 194. 
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nature of the division of the Spiders into Oribellata atiA 
Meromammillata. Even if we do not assign, in general, any 
great weight in the phylogeny and classification ot the Spiders 
to the form of their webs, it must be admitted that it is at 
least probable that spiders that fabricate regular or so-called 
geometrical webs have a common origin and belong to one 
and the same higher group, or, in other terms, that this 
industry cannot have arisen spontaneously and independently 
in two or more different and natural higher groups. What 
Bertkau has remarked (see above p. 322) aR a proof of a 
close affinity between spiders with and spiders without a 
cribellum, may, with some modification and with more 
truth, bo adduced as a reason for the affiuity between the 
spiders which make circular webs. Only on the supposition 
that all spiders have originally constructed such webs, but 
that most of them have in the course of time lost this talent, 
could it be admitted that spiders belonging to radically different 
groups can give their webs such an artistically finished and 
almost identical form. But for such a supposition there is no 
reasonable ground. It may be uncertain which of the actual 
spiders are most nearly related to the original ones—whether 
it be the Territelarite, or the Tubitelarise, or another group; 
but that the first spiders were Orbitelarim, nobody will, I be¬ 
lieve, think possible. In the case before us, the form of the 
web appears to me to be of such importance that it can 
scarcely be overestimated. Moreover, the typical Uloboroidce, 
t. e. the genus Uloborus , lias so many structural features in 
common with the Epciroidee arid Tetragnathoidse, that also in 
this respect there is nothing that militates against the uniting 
the UloDoroidte with these families in one and the same tribus. 
Any one who, without knowing the genus Uloborus f gets a 
specimen of this genus in his hand will. I believe, see that he 
has before him a spider that is related to Kpeira or Tetragnatha. 
Uyptiotes deviates rather strongly both from Uloborus and* 
from the Epeiroidte, and demonstrates together with Miagram- 
mopes and the DinopoidaB, how materially even a natural group 
of spiders, such as the Orbitelariaj, may vary, both in its in¬ 
ternal and external characters and in its industry. 

From what I have here said, it will be seen that though I 
fulty acknowledge Dr. Bertkau’s merits in having given many 
most valuable contributions towards a more perfect classifica¬ 
tion of the Spiders, I cannot find that he has been successful 
in his attempt at laying down new principles for this classifica¬ 
tion. His chief groups, the Tetrasticta and the Tristicta, as 
also the Oribellata and the Meromammillata, and even the 
Berissonyclia and the Artionycha, appear in fact to me to be 
rather artificial than natural units j and he has perhaps also 
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attributed too much importance to characters derived from the 
Structure of some of the internal parts, especially the tracheae. 

It would of course be out of place to discuss here the 
value and systematic position of the different spider-families 
proposed of late yeais, and still more so to make any attempt at 
a complete classification of the Spiders, with an enumera¬ 
tion of all the different families and their characteristics; 
for such an attempt it is necessary to possess far richer 
materials, collected in all parts of the world, than are at 
my disposal. With the modifications for which we are in¬ 
debted to Bertkau, and with those which I have permitted 
myself here to propose, the principal traits of the classification 
which, 1 think, would answer to our present knowledge of 
this Order of animals may, however, be seen fiom the follow¬ 
ing scheme, in* which I have included as examples, besides 
the (recent) European families, only a few exclusively exotic 
ones. 


Ordo ARANE^E. 

Subordo I. T E r It A P N K IT M O N K 8. 
'fribus I TEiumKLAlii-®. 
Fam. 1. Liphistioid®. 

2. Theraphosoid®. 

8. Atypoideo* 

&c. 

» 

Subordo 11. Dipneumonks. 
Tribns II. Tuim elahi,®. 


EcribeUata:. 

Fain 1. Dysderoidro. 

8. Palpimauoidce 

4. Myrmecioidae. 

5. Drassoid®. 

7. Argyronetoid®. 
S. Agalenoid®. 


11. Zodarioid®. 

12. Horsilioidfio. 


14. Urocteoid®. 

&c. 


Ci'tbr Uater, 

Fam. 2. Filistatoid®. 

0. Zoropseoid®. 

0, Dictynoidic. 
10. Eresoid®, 

13. (Ecobioid®. 


* 


♦ The denominations Atypoid®, Epeiroid®, and Thomisoid® ought to 
be changed (see Thorell, “ Btudi sui Kagni Malesi e Papuani. IV. Kagni 
dell* Inao-Malesia,” be. cit.). That in the names of the families the termi¬ 
nation -oida t which was used by, for instance, Cuvier, is preferable to 
I have shown in ‘ Remarks on Syn.’ p. 590^ as also in “ Descrizione di 
alouni Aracnidi inferiori dell’ Arapelago Malese,” in Annali del Museo 
Oivico di Storia Nat. di Genova, xviii. t>. 85 f Mi A8821. 
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Tribus III. Rstitblarijic. 

Fam. 1. Scytodoid®. 

2. Pholeoid®. 

3. Tlieridioidte. 

&c. 


Tnbus IV. OUBITKL ARIAS, 

CriheUaUe. 

Fam. I. Dinopoid®. 

2. Mifttframmopoidae 
8. Uloboroidee. 

Ecribellata. 

Fam. 4. Tetragnatboid®. 

♦5 Epeiioidro. 
t). Oelwnioid®. 

7. Crypt otheloid® 

&c. 

Tribun V. LATERKiHABAJ. 

Fam. 1. IJoieropodoid®. 

2. Htephaiiopoid®. 

3. Thomisoid®. * 

&c. 

Tnbus VI. Citig radas. 

Fam. 1. Lycoaoidflc. 

2. Oiyopoidco. 

Tnbua VII, Salii grail®. 
Fam. 1. Attoidff'. 


XXIX.— Notes from the Su Andrews Marine Laboratory (under 
the Fishery Board for Scotland ).—No. IV. On a Male 
Tunny (Orcynus tliynnus, L.). By Prof. M^I^TOSH, M.D., 
LL.D., F.R.S., &c. 

[Plate XL] 

The specimen was captured on the 16th October, 1885, by 
one of the ships of the General Steam Fishing Company of 
Granton, when trawling in the u Fluke-hole ” or Traith in the 
Forth, off Pittenweem, in 15 fathoms, and was most courteously 
sent to the Marine Laboratory and the University Museum by 
Mr. Scott, the manager, who states that the fish was dead 
when the trawl (which had been down about four hours) was 
brought on board. A powerful fish like this would probably 
make desperate efforts in the net; yet the stout fins, though 
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showing evidences of friction, were comparatively little 
affected, the tips of the pectorals and the caudal rays chiefly 
suffering. This immunity was probably due to their strength 
and to the fact that the strong spines of the first dorsal and 
the whalebone-like stiffness of the second dorsal and the anal 
only proved impediments and sources of rapid exhaustion to 
the entangled fish. 

The specimen was of good size, weighing about 6f cwt., 
and having a total length of nearly 9 feet from tip to tip *. 
The greatest girth was 6 feet 5 inches, in a line with the 
second dorsal and slightly in front of the base of the anal. 
The circumference at the base of the caudal, again, was only 
11 inches. The other measurements were:— 


Length from tip of snout to base of tail. 

Length from tip of snout to anterior border 

of lira! dor«al . 

Length from tip of snout to anterior border 

of second dorsal. 

From tip of mandible to base of pectoral. 

From tip of mandible to margin of operculum 
Antero-posterior margin of gape (superiorly) ., 
Antero-posterior line to corntjr of maxilla .... 

Vertical gape .... 

Length of first dorsal .... 

Height of first dorsal ,... v ... 

Length of second dorsal. 

Height of second dorsal along edge. 

Base of pecto/al... 

Length of pectoral . 

Expanse near tip. 

Ventral, base to apex... 

Anal, breadth at base. 

Anal, base to apex. 

Expanse of caudal . 

Diameter of exposed region of eye, horizontal.. 
Diameter of exposed region of eye, vertical.... 


ft. in. 
7 10 

2 0 


4 5 
2 2 
2 3 > 
0 74 
0 10 
0 8 
1 11 
0 101 
0 9 
1 3 
0 4 
1 5 
0 9 
0 10* 
0 0\ 
1 4 
*2 10 
0 2{ 
0 24 


The colour of the dorsum was blackish, with hardly a tinge 
of bluish. The sides were greyish ana the under surface 
white. No trace of stripes occurred in this example. The 
first dorsal had its spines black and the web dark brown; 
the second had its basal portion black and its apex yellowish. 
The pectorals were black, while the ventrals had the upper 
_ surface dark reddish brown and the under silvery, with brown 
between the rays; the edges wore dark. The anal was 
silvery, with the anterior edge blade. The finlets (accessory 

* I Lave to acknowledge the aid kindly given me in measuring and 
note-taking by Mr. J. Wilson, Demonstrator of Zoology in the University.. 
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fins), which were ten dorsally (the first, however, being att- 

I ienaed to the base of the second dorsal) mid nine (slightly 
arger) ventrally, had their bases reddish brown, shading off 
distally into bright yellow ; the free edge has a dark-fringed 
margin J inch deep. The caudal had the upper half black, 
with the frayed portions pinkish; the lower half showed a 
large amount of red or pink amongst the black portions^ pro¬ 
bably from injury. 

The chief points in external configuration that fall under 
notice are the scales and fins. The former, with the skin, 
constitute a dense coat of mail (corselet) in front, and must 
form a very efficient protection *. The first dorsal fin again 
is stated to have weak spines f; but it is sufficient in this 
specimen at least to point out that all are unbroken, while 
the tough membrane between them is lacerated, and that 
the powerful nature of the first spine is conspicuous. Tt is 
slightly grooved postei iorly for the second spine^ and the whole 
fin can be folded into a hollow. There is likewise a flat¬ 
tened depression for the pectorals, and this gives an indication 
of the length of these organs when entire. 

The external form of the tunny has been represented by 
various authors, and comparatively recently by Mr. Day, in 
his excellent work on c Brilish Fishes ’ J. The figures avail¬ 
able for comparison, however, differ so much from the specimen 
under consideration that a special sketch, aided by a photograph, 
was made by Mr. Wilson, Demonstrator of Zoology, and will 
be published in the * Fourth Annual lie port of the Fishery 
Board for Scotland.’ The premaxillary and maxillary region 
is too long in the figures of Cuvier and Valenciennes §, as 
as well as m Day’s, in which the upper outline of the snout 
is also too ^uniform; and in these and in Yarrell’s || and 
Couch’s If figures the eye is too large. The mandibular region 
is too narrow and elongated in all the figures except Couch’s 
and the upper margin is too straight in profile. The shading 
of the head in Day’s figure gives a somewhat peculiar aspect 
to the lateral view of this region, which seems to be too 
long from the tip of the snout to the posterior margin of 
the operculum; and the same may be said of Cuvier and 

* The minute structure of these scales has been investigated by Prof. 
Quekett 

t Vide , e. g. y Gunther, Catalogue, ii. p. 362; Bay, Brit. Fishes, p. 93. 

X ‘ British Fishes/ ii. pi. xxxv. (1881). The earlier figures of Bon- * 
delet, B41on, Salvien, Gesner, Duhamel, Bloch, and Pennant have been 
criticized by Cuvier and Valenciennes, 

§ Hist. Nat. des Poissons (Paris, 1831), viii. pi ccx. 
jl Brit. Fishes, 3rd edit ii. p. 200. 

II ‘ FiehcB of the British Islands/ ii. pi. lxxxii. 
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Valenciennes’s figure, the gape in both, moreover, being too 
long in its antero-posterior axis.* The teeth are somewhat 
fancifully represented in all the figures, since they are much 
leas distinct in nature. The spines of the dorsal fin are all of 
nearly equal thickness in the figure of the French authors and 
in Day’s and Yarrell’s, whereas, with the exception of the 
first, they are too thick in Couch’s. They seem to have been 
unusually long anteriorly in the specimen figured by Day. 
The second dorsal fin has not been well represented in any of 
the figures, and it is much too broad ana short in Couch’s. 
The awkward flattening of the back along the base of the first 
dorsal fin in Day’s figure is probably due to the taxidermist 
and is not found in nature or in the other outlines mentioned. 
The anal fin is also too short and broad in most of the figures, 
and Day’s outline materially differs from nature in the rela¬ 
tion of the second dorsal and anal fins to a vertical line. 
A line running vertically from the anterior margin of the anal 
falls behind the second dorsal; but in Day’s figure it pierces 
the dorsal midway. The upper margin of the deep groove 
for the pectoral in a lateral view is generally seen above the 
somewhat stiaight edge of the pectoral; but this has not 
found its way into any representation. In none of those 
figures is the true shape ot the finlets given, for in each a 
distinct elevation occurs in front and then a pointed process 
extends backward nearly parallel to the outline of the body; 
they are, in short, unequally bifid. The figure in Day’s 
* British Fishes ’ deviates considerably from life in this 
respect. 

In the branchial chamber were numerous specimens of a 
Oaligus , several examples bearing large tufts of Obelia gent - 
culatuj which seemed to flourish with remarkable vigour on 
so favourable a site. The hydrorhiza in some cases covers 
the ventral surface of the cephalothorax of the parasite with 
an intricate web of fibres, amongst which the feet can hardly 
be distinguished, while the dorsum of the same region is 
entirely shaded by a dense tuft of the polyparies, which are 
of great strength. In others the stolons spring from the abdo^ 
minal region. 

Digestive System .—The teeth appear proportionally small 
for so laTge a fish; they are slightly curved and turned 
inward and backward. A rasp-like surface occurs on the 
median hyoidean apparatus, and the sides of the tongue have 
a few horny processes. The mucous surface of the roof of 
the mouth has, in addition to the rasp-like teeth on the p&]&» 
tines, numerous hardened streaks from thin ossifications of the 
region. 
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The oesophagus is very short and wide, with muscular walls, 
and is deeply plicated longitudinally on the inner surface. 
It is about 8 inches in diameter at the cardiac end of the 
stomach. The surface near the latter is villous, but it is 
distinguished from the surface of the stomach by the greater 
number of rugae in the latter. 

The stomach is a large conical sac measuring 25 inches in 
length from the cardiac orifice to tho apex posteriorly. Its 
inner surface is complexly rugose from longitudinal and 
transverse reticulations, and the contraction of the thick raus* 
cular mass in spirit considerably intensifies this feature. 
Externally the superficial muscular layer is chiefly longitu¬ 
dinal, then follows a series of circular fibres ; while internally 
a layer apparently of interwoven fibres occurs, with much 
connective tissue. The whole forms a powerful muscular 
chamber, in which were three haddocks (11, 11, and !) inches 
respectively), two lemon-dabs (9i and inches), and two 
common dabs (each 7^ inches). While searching for these at 
the bottom of the water it had encountered the trawl-net. 
The pyloric region of the organ is situated about 3 inches 
from the cardiac opening and therefore near the oesophagus. 
The walls of the diverticulum leading to the pyloric valve 
are rugose and remarkably massive, especially at the termina¬ 
tion, near which one large boss projects from the posterior 
wall of the canal. These thick folds form a very efficient 
valve, which arrests even small bones, such as the vertebras 
of the haddocks and dabs, and in all probability peristaltic 
action sends them out of the mouth if bulky *, or they remain 
there till the gastric secretion disintegrates them. 

At the cardiac end of the stomach were five examples of a 
large Dutomnm , apparently D> clavatum* Rud., a species 
which has been found in the stomach of relamys aaraa and 
in the intestine of Coryphcena htppurus in the Mediterranean, 
as well as in the present form j\ Amongst the mucus of the 
same organ were a large Ascaris (imperfect), two Eehino* 
rhynchi ) probably from the haddocks or other prey, and a 
fragment of a mollusk from the same source. 

The calibre of the duodenum at its commencement is com¬ 
paratively small, and externally the distinction between the 
two regions is well marked on palpation* Beyond the promi¬ 
nent boss at the pyloric valve are a few longitudinal and 
oblique ridges of tne canal; but these soon cease, and ttw* 
proper duodenal region of the gut is smooth, with the except 

* A common occurrence in fishes. 

t Came, * Prodromus Faun. Mediter.’ i. p. 181. 
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Hon of faint longitudinal elevations. It is about 7 inches in 
length. 

About half an inch behind the pylorus the thick wall of the 
duodenum is perforated by the comparatively small aperture 
of the gall-duct. On close examination the opening at the 
bottom of the pit, however, is found to be double. One aper¬ 
ture leads almost directly into a csecal appendix nearly 3 
inches in length, placed anteriorly close to the hepatic duct; 
while another, more oblique in direction, leads into the latter. 
Commencing next the gut, the narrow gall-duct shows a 
dilatation about half an inch in diameter about 2 inches from 
its origin. It again contracts after a course of 5 inches, and 
then dilates into a long sac of unequal calibre—2 feet 4 inches 
in* length, besides a terminal appendix 1£ inch long. The 
remarkable length of the organ was even noticed by Aristotle. 
Three dilatations occur in the long sac, viz. a fusiform on© 
6 inches in length inferiorly, another, of the same shape, 12 
inches long, and a more cylindrical terminal region, which 
also shows, however, a slight dilatation in the middle and an 
approach to a diverticulum at its commencement. Slightly 
contracted regions separate these divisions from each other. 
The bile has a dark green colour and is aoueous. The csecal 
appendix is somewhat wider than the gall-duct at its base, 
dilates rapidly to almost double the diameter, and then dimin¬ 
ishes to a conical apex. The walls of this cystic appendix 
are thinner than those of the duct, and the inner (mucous) 
surface is minutely speckled with blackish or dark brownish 
pigment-points. The gall-bladder again shows terminally a 
oeak-like diverticulum of a conical form, which projects from 
the longitudinal axis of the organ at an angle. The inner 
surface is apparently smooth, though marked with minute 
black points, as in the foregoing sac, and the wall is compa¬ 
ratively thin. Under a lens a tendency to minute reticulation, 
however, is observed even in the distal region of the bladder, 
and after a course of from 15 to 18 inches down the organ 
such becomes more pronounced, and the wall at the same 
time increases in thickness. The latter is especially marked 
at the commencement of the dilatation, measuring 6 inches in 
lengthy for the wall is denser than that of the ll-inch distal 
dilatation. Where the 8-inch region contracts inferiorly pro¬ 
minent longitudinal rugae appear and frequently run together, 
the intermediate spaces being finely reticulatea. The reticu- 
latibns are less pronounced in the narrow portion between this 
«an& the nearly cylindrical region (about 3 inches in length) 
inferiorly. The latter id marked throughout by longituoraal 
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ridges, which frequently run together, the intermediate surface 
being minutely reticulated. The ridges and reticulations keep* 
the character just noted till within 4 inches of the gut, where 
the wall becomes denser, partly from the great development of 
the longitudinal ridges, which resemble folds like those of the 
“ manyplies,” so that only fluid will readily pass along. 
Under a lens the surface is still reticulated, but more minutely. 
These rugae continue, in the forward course of the canal, 
through the wall of the gut to its termination in the pit. 
Thus the differences between the lining membrane of the 
gall-bladder, its duct, and the cystic appendix are marked, 
though the minute black specks are everywhere present 
Into the duodenum, which has about the same calibre as 
the rest of the gut, seven (Cuvier and Valenciennes say five*) 
large ducts enter from the great glandular pyloric mass, 
the caeca of which are about a line and a half in diameter. 
The first of these (having a diameter of half an inch) joins 
the canal about an inch from the pylorus; it consists of a 
main stem an inch in length, which splits dichotomously into 
a number of branches, each of which resolves itself into a 
carrier for a bundle of the ultimate ceeca, fat, and connective 
tissue, forming a terminal process of about 3 inches in length. 
The second main duct enters the duodenum close to the fore¬ 
going, and it has a similar diameter, though the stem reaches 
the length of 3 inches. The chief branches are also much 
longer, so that the terminal caeca extend outwards about a 
foot from the gut, and thus permit a ready disposition of the 
parts in the abdomen. Further, the smaller branches are for 
the most part disposed on one side of the larger, so as to give a 
fan-like arrangement when they are stretched on a flat surface. 
The third is a short trunk (placed about half an inch from the 
second), which quickly divides into a large numberof branches 
to the csaca, which thus approach the gut proximally (within 
1 £ inch), but are nearly 3 inches distant terminally. The 
fourth duct is fully £ inch in diameter, and enters the duo¬ 
denum about If inch further backward. After a short course 
of £ inch it breaks up into a number of branches, which 
chiefly spring from the anterior region. The fifth is an inch 
behind the preceding, and consists of a short wide tube (1 inch 
in diameter), which splits into a fan-like series of branches, 
the caeca being near the gut. The sixth (1 inch distant from 
the fifth) and the sevenpi (1£ inch behind the sixth) have 
similar short trunks with a fan-like distribution of their 
branches, the ultimate ca?ca in the latter being considerably 
shorter than in front. 


Op, viU vol. viii. p. 05. 
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On the whole, the second duct is that which appears to 
♦have the largest collection of caeca, the first and fourth following 
next in order, and thereafter the fifth, sixth, third, and seventh 
respectively. In the interior of the ducts is a reddish gela¬ 
tinous substance, which presents a granular structure with 
numerous oil-globules and opaque fatty concretions of a 
rounded shape. 

The great mass of the pyloric caeca presents a cordate 
outline, the intestine entering the centre. It is 13 inches 
across the base, and from the latter to the apex measures 
20 inches. It is invested by peritoneum, the edges of which 
show crenations, and in certain parts fimbriae. 

The intestine measures 5 feet from the end of the duo¬ 
denum to the rectum. The entire surface is covered with 
a downy coat of villi about inch in length. No food was 
present amongst the masses of tough mucus. The peritoneal 
surface of the intestine and gall-bladder presents numerous 
black pigment-streaks and patches. The villi of the rectum 
were covered with bloody mucus. The diameter of the canal 
is nearly uniform. 

One of the most interesting features in connexion with the 
liver and its vascular supply is the presence of the remarkable 
u Wundernetze” so ably described by Eschrichtand Mtiller*. 
Four conspicuous examples of these occur in the hollow of 
the liver, along the wall of the stomach, just behind the oeso 
phagus, besides some minor spindle-shaped processes, and at 
first sight their consistence and colour mignfc readily cause 
them to be mistaken for splenic tissue. The first measures 
3£ by 2£ inches, the second 4J by 2} inches, the third 5£ by 
3 inches at the widest part, and the fourth 2£ by 1£ inches. 
All are of a deep reddish colour, somewhat reniforra in out¬ 
line and present similar structure. Large blood-vessels, 
chiefly connected with the hepatic artery, enter them and 
split up into a closely arranged series of parallel vessels, 
so that the organs assume a fibrous appearance, and readily 
tear in the direction of the parallel vessels from edge to edge. 
In this instance the splitting was transverse or slightly oblique 
with regard to the long axis. In the smallest, on the other 
hand, the fibres ran in the direction of the latter. On exa¬ 
mining a thin transverse section (i. e. across the long axis of 
the fibres and tubes) under a lens a closely arranged series 
of reticulations present themselves, a larger and a smaller 
being especially conspicuous (PI. XI, fig. 1), this variation 

# ** Ueber die arterioaen und venosen Wundernetze an der Leber und 
emen merkwurdigen Bau dieses Organea beim Thunfische,” Abh&ndl. 
der k, Aliad. d. Wissenachaften jsu Berlin, p. 1 Ac. 

Ann, Mag, N\ Hist. Ser, 5. Vol. xvii, 23 
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being apparently due, in many cases, to the condition of the 
vessels as regards distention by blood. The vessels have a# 
delicate translucent lining, apparently epithelial, and the mus¬ 
cular or elastic wall, chiefly composed of circular fibres, is of 
great thickness, and generally tinged reddish by the hramo- 

f jlobin. The vascular channels arc bound together by granu- 
ar connective tissue and cells, and it is this which gives way 
when the structure is torn longitudinally. 

The size of the vascular channels is such that a large 
amount of blood must pass quickly through these organs. 

The liver forms a large trilobate mass of a greyish-yellow 
colour. It has been described both by CJuvier and Valen¬ 
ciennes*, and by Eschrichtand Miillerf, the latter authors like¬ 
wise giving very good figures of it. The margins in the pre¬ 
sent example show various lobules which range from £ inch 
to 3 inches in length. 

The spleen forms a great glandular organ of a dull reddish 
colour attached to the- intestine behind the duodenum, and 
measures 22 inches in length by about 3 in diameter. It is 
firm and rather friable, somewhat resembling a fatty liver in 
section, the surface of the latter being dotted with large 
reddish-brown masses and more minute intermediate blackish 
specks. Microscopically it presents a uniform matrix of a 
minutely cellular appearance. The organ appears to have 
undergone considerable degeneration. 

The male reproductive organs are attached to huge flattened 
fatty folds fully an inch in thickness, which occupy the poste¬ 
rior region of the abdominal cavity. Towards their anterior 
ends these folds are highly vascular, so that in minute struc¬ 
ture the tips for a distance of 6 inches resemble that of a 
blood-gland, and they are of a deep red colour. The rest of 
the folds are fatty. Two or three minute ova, apparently 
parasitic, occurred in the dissection of these masses. The re¬ 
productive organs are separated from these folds by no distinct 
line of demarcation, but are closely connected with their outer 
borders. The organs measured respectively 2 feet and 1 foot 
10 inches in length, by 3^ and 3 inches m breadth. In a 
transverse section through both parts it is easy to distinguish 
the more compact tissue of the reproductive organs; but the 
inner border of the fatty folds sends fibres and vessels into the 
reproductive organs, so that they are more or less continuous 
with each other. In minute structure they present a series of 
closely arranged transverse tubular folds. No sexual pro*, 
ducts are visible. The urinary bladder is a thick muscular 
organ of small dimensions. 

* On. cit. p. 66, 

t Abhandl. Akad. BerL 1836, p. 2 et sttq. Taf. i., ii., u. iii. 
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The ventricle of the heart forms a great muscular triangle 
nearly 6 inches in its longer boundary, such as at the base or 
along the convex edge. This powerful muscular mass con¬ 
tains a comparatively small chamber which has an apical and 
two lateral diverticula besides the great channel into the 
bulbus. Each of these has various pits in the muscular walls. 
The external layers have their fibres mostly in the long axis 
of the sides, so that they arc thus differentiated from the more 
transversely arranged inner region. The aperture into the 
bulbus is defended by the two great valves, and its whole 
inner surface is thrown into a somewhat symmetrically 
arranged series of elastic pouches, which by their disposition 
probably perform some of the functions of the Elasmobranch 
conus, since their posterior folds (PI. XI. fig. 2, a, a) appa¬ 
rently form pockets in action. A similar condition is present 
in the swordfish, as represented by Dr. Gunther*. 

The auricle is a large and comparatively thick muscular 
chamber with a complex network of musculi pectinati scattered 
over the surface. 

The large quantity of the circulatory fluid in this fish was 
very marked, especially as it remained fluid. The appearance 
of the muscles and other parts renders it probable that the 
species would afford interesting results in regard to tempera¬ 
ture-observations. This is the more likely since Dr. John 
Davy found the temperature of the blood in the deep-seated 
muscles a little below (?) the gills in the bonito (Thynnus 
pelamys, Cuv. & Val.) to be 99° whereas the temperature of 
the surface of the water was in the region 80°*5 f* 

The swim-bladder is 3 feet in length and upwards of a foot 
in diameter at its widest part. It has been briefly alluded to by 
A. W. Malm in his account of a specimen from the Skagerak 
but its interesting structure merits further study. In the 
abdominal cavity the organ is situated close above the intes¬ 
tine and other viscera, since- the enormous subvcrtebral mus¬ 
cular masses occupy the dorsal region and considerably limit 
the space for its distention. Externally it has a peritoneal 
coat on its free surface. Internally the whole surface is 
beautifully reticulated by a vast series of raised whitish bands 
which inosculate with each other. The main series of these 
springs from the circumference of a large aperture (PI. XL 
fig. 8, a) an inch and a quarter in transverse diameter and an 
inch arid a half in antero-postcrior diameter, which seems to 
occupy the mid-dorsal region. The aperture, which is men- 
* by Malm, is surrounded by a few warty processes, 

* Introd. Study of Fishes, p. 162, fig. 68. 
t Edinb. New Phil. Journ. vol. xix. p. 826. 
j Goteborga och Bohualana Fauna, 1877, p. 416. 
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and leads into a large subperitoneal space. These bands 
spread in a radiate manner into the surrounding area, inoscu* 
lating with each other early in their course, and by-and-by 
forming meshes (PL XI. fig. 4) all over the surface. The 
ribs of the meshes are especially strong in front, and most of 
the large meshes also occur in this region. Moreover, here 
and there certain thickenings of the elastic ribs occur, forming 
small solid nodes. As shown in the sketch (fig. 4) the 
larger meshes in front have their long axis antero-posterior, 
ana each has either a central longitudinal rib with lateral 
bars, as in a leaf with its midrib, or numerous strong ribs 
bind the sides of the long meshes transversely. There is indeed 
great variety in regard to the arrangement of the central ribs 
and veins, but the whole presents an elaborate and sometimes 
a nearly regular series of reticulations. The latter closely 
approach the great aperture of the sac posteriorly, as indicated 
in the sketch (fig. 3). The general aspect of the inner sur¬ 
face of the air-bladder is thus less silvery than in many fishes, 
apparently from the predominance of the lustreless whitish ribs, 
and indeed is more evident on the outer surface of the ribs 
after the superficial fibres are removed. The raised ribs 
appear structurally to be modifications of the elastic tissue 
usually found in such organs. 

The object of these varied reticulations and of the solid, 
firm, and elastic ribs is apparently to increase the strength of 
the nuge air-sac without adding much to .its bulk, while at 
the same time very great elasticity is provided for. The 
morphologist is likewise reminded by the leaf-like enclosed 
areas of the further development of the principle as observed 
in the lung-like organs of the Dipnoi. 

When removing the muscles of the dorsum a tumour 
resembling a pheasant’s egg in size and shape was found. 
It is solid and firm, presenting on section a border of 
blackish pigment and a whitish centre. Microscopically it is 
fibro-granular with many oil-globules, and the pigment is 
either in masses or scattered thinly in stellate corpuscles. 

Note. —In my paper in the c Annals’ for June 1885, 
p. 433, line 1 } for bubalis, Bloch , read scorpius, L. 

EXPLANATION OP PLATE XI. 

Fig, 1. Section across the long axis of a vascular rete . a, cavity of a 
great vessel: b, muscular (and elastic P) wall of ike same; e, 
mass of blood-corpuscles ; d, connective tissue, x 90 diam. 

Fig, 2, Heart of the tunny reduced to somewhat leas than half-site, and 
opened from the dorsal aspect, «, a, pouches in the bulbut 
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aorta ; b, the two aortic valves; o, remnant of the auricle; 
d, cavity of the ventricle, showing various diverticula. The 
great muscular walls ore kept apart by a style. 

Jfy. 3. The aperture (a) of the air-olaader, with its neighbouring re* 
ticuiations and radii. Considerably reduced. 

JFfy, 4. A few of the reticulations on the inner surface of the anterior 
region of the swim-bladder. Natural size. 
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1, Beyrichia luberculata (Ivluden), p. 347. 

(1) B. tuberculata } var. gibbota , Reuter, p. 349. 

2. B. Kfadeni , M‘Ooy, p. 349. 

I. Lobes free and plump. 

(1) B. KUrdeni, var. granulata , Jones, p. 850. 

(2) Var. middy Jones, p. 351. 

(3) Var. antiquutay Jones, p. 351. 

II. Lobes less free, attenuated. 

(4) B. Klcedeniy var. intermediay Jones, and subvar. tub- 

tpisMy nov.. p. 362. 

III. Lobes free and suDaivided. 

(5) B. Klcedeniy var. subtorosa, Jones, p. 353. 

(0) Var. tarway Jones, p. 364. 

IV. Lobes coalescing below. 

(7) B. Kkedeniy var. tuberculata, Salter, p. S&t, and sub- 

var. chusa y nov., p. 356. 

(8) Var. ecotica, nov., p. 36(3. 

3, B, convinna , nov., p. 356. 

4. B . Maccoyiana, Jones, p. 367. 

6. B. Joncsiiy Boll, p. 359. 

6. B . admiita, nov., p. 869. 

7. B . lacunata, nov,, p. 359. 

II. BoUia, gen. nov., p. 360. 

1. BoUia bicoUina , nov., p. 861. 

2. B. xmjflexa, nov,, p. 3&1. 

'HI. Xflcedenia , gen. nov., p. 362, 

1. JBwdema intermedia, J. & H,, var. marginata, nov., p. 362. 

Explanation of the Plate, p. 363. 


• For No. XIX. see Ann. & Mag. Nat Hist.%r March 1885, p, 174 
t This Plate has been drawn under a grant from the Royal Society for 
the illustration of fossil Ostracoda. * y 1 
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Introduction. 

In the Arm. & Mag. Nat. Hist. ser. 2, vol. xvi. 1856. 
pp. 81 et 8eq. y one of us gave a short history of this genus ana 
a description of its characters *. Excepting that the group 
“ Beyrichice simplices” now belongs to our genus Primitia\> 
there is not much to alter in the account there given, though 
many species have been added from several of the stages of 
the Palaeozoic system of strata. We may remark, however, 
that we now prefer to regard them, together with Leperditia , 
as more closely related to Ostracoda % than to Phyllopoda, to 
which order they were then referred with doubt (p. 85). 
Doubtless they are an ancient generalized group possessing 
characters since distributed among more special forms. The 
“ Cytherce ” and u Cytherapses ” mentioned at p. 84 are pro¬ 
bably Cytherids or marine Cyprids and Primitive) and the 
B. siliqaa (pp. 84 and 90) is a CytherelHna (Ann. & Mag. 
Nat. Hist. scr. 4, vol. iii. p. 215). 

It is important to notice an omission at p. 83, where it 
should have been stated that Dr, Ernst Boll, of Neubran- 
denburg, proposed u Beyrichia ” in 1847 as a name for the 
genus independently of Prof. F. M'Coy, both having recognized 
that Prof. Beyrich first referred these little fossil organisms 
to their right systematic group. Dr. E. Boll § added much 
to our knowledge of the Upper-Silurian Beyrichice from the 
erratic blocks of Scandinavian limestones in North Germany. 

Since 1855 the Beyriehice have been much studied. The 
observers have been Boll, 1856 and 1862; Schmidt, 1858; 
Homer, 1858 ; James Hall, 1859 (also before and afterwards); 
d’Eiehwald, 1860; Billings, 1866; Bock, 18§7: lleiden- 
hain, 1869; Richter, Kolmodin, Linnarsson, and Karsten, 
1869; Barrande, 1872; Krause, 1877; Haupt, 1878; Brbg- 
ger, 1882; Kiesow, 1884: Reuter, 1885. These, besides 
others, including J. W. Kirkby and ourselves, have described 
and illustrated new or little-known forms. A very full 
account of the history of the genus up to 1872 will he found 
in the late M, J. Barrande’s Syst. Sil. BohGme. vol. i. Suppl. 
1872, pp. 484 et seq., worked out with his usual accuracy and 

* Bee also the Proc. Gool. Assoc., Pal. Biv. Entom., 1869, pp. 8,11, &c., 
and the Monthly Microsc, Journ. vol. iv. 1870, p. 102. 

t Ann. & Mag. Nat. Hist., Dec. 1865, pp. 415 &e. 

X Monthly Microsc, Journ. /. c, pp, 189-101. Bee also M. Barrande’s 
remarks to tne same effect in his Syst&mo Silur. Bohexne, voL i. Suppl. 
1872, P.467. 4 * 

§ This hard-working enthusiastic naturalist died January 20th, 1868, 
aoed 51, much regretted by the members of the Natural-History Society 
of Mecklenburg, whose Journal he had edited for many years. 
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completeness. Lately Herr G. Reuter has given, in the 
Zeitschr. d. d. geol. Ges. vol. xxxvii. 1885, pp. 621 et eeq., a 
sketch of the history of the genus, with elaborate notes on its 
structural characters, on several of its species, their apparent 
genetic order, and their distribution in the Upper-Silurian 
rocks of Scandinavia, as indicated both by the Ostracoda 
found in the drifted blocks in North Germany and by those 
known in the parent strata. 

The chief memoirs subsequent to those by Kloden (1834) 
and Jones (1855) treating of the Bc^richian limestones of 
Scandinavia in the Drift of Northern Europe are :— 

1858. Ferd. Romer. Ncues Jahrb. 1858, p. 270. 

1859. Friedrich Schmidt. Archiv f. d. Naturk. Liv-, 

JEkst- und Kurlands, ser. 1, vol. ii. part 2, 1859, 
pp. 443, 445, 448, 453, 461-463. 

1861. C. Grewmgk. Ibid part 3, 1861, pp. 571, 660, 

&c. 

1862. Ferd. Rbmcr. Zeitschr. d. d. geol. Ges. vol. xiv. 

1862. p. 607. 

1862. E. Boll. Archiv Vcr. Fr. Nat. Meklenburg, 16. 
Jahrg. 1862, pp. 114&c. 

1869. G. Karsten. Beitr. Landeskund. Herzog. Schleswig 
und Holstein, ser. 1, part 1, 1869, pp. 1 &e. 

1869. Heidenhain. Zeitschr. u. d. geol. Ges. vol. xxi. 1869, 
pp. 143-182. 

1874. Feistmantel. Ncues Vorkommen nord. Silur. Diluv. 
Lam[)ersdorf, &c. 

1877. A. Krause. Zeitschr. d. d. geol. Ges. vol. xxix. 1877, 

pp. 33-45 &c. 

1878. K. Ilaupt. Ncues Lausitzischos Magazin, vol. liv. 

1878, p. 75. 

1881. W. Dames. Zeitschr. d. d. geol. Ges. vol. xxxiii. 
1881, pp. 434-441. 

1884. J. Kiesow. Schriften der naturforachenden Gesell- 

schaft in Danzig, new ser. vol. vi. part 1, 1884, 
pp. 205 &c. 

1885. G. Reuter. Zeitschr. d. d. geol. Ges. vol. xxxvii. 

1885, pp. 621-681. 

Herr Reuter, like other observers, has been especially struck 
with the peculiarity of the extra large lobe present in 
many individuals among the Silurian Beyrichim towards one 
end of the ventral region of each valve. In the Proc. Geol. 
Assoc., Pal. Biv. JEntom., 1869, p. 11, its cause was referred 
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to advanced age ; but G. Reuter, following R. Ricbter *, thinks 
that the eggs may have lain within that lobe. A. Krause 
adopted this view hypothetically in his memoir (Z. d. d. g. G. 
vol. xxix. 1877, p. 32). They support their view by referring 
to Zenker’s description f and figure of a right valve of a 
female Cythere gihba ) with a distinct lobular swelling at the 
middle of the ventral border, rather bigger in its posterior than 
in its anterior moiety; its length is less than a third of that 
of the valve, and its width (height) is about one third of that 
of the valve. 

Cytherura gibba ( Cythere , Miiller) is a well-known species, 
studied by Lilljeborg, Zenker, G. 0. Sara, G. S. Brady, and 
1). Robertson. As with most of the Ostracoda, the female of 
C. gibba has a broader (that is, a more swollen) carapace than 
the male. In the genus Cytherura this thickness or lateral 
fullness is variable, and sometimes becomes strong and promi¬ 
nent, as in C. Mobertsoni and C. gibba ; but it is not localized 
as an isolated lump, as in Zenker’s figure, which may 
be an accidental exaggeration, due possibly to malfor¬ 
mation of the individual J. Certainly the female fullness 
of the carapace is strongest in the posterior ?noiety of the 
valves, in accoidanco with the postcro-dorsal position of 
the ovaries in Ostracoda and the Limnadiad Phyllopods, 
but for which a postero-ventral position would be quite 
abnormal, as intimated in the Proc. Geol. Assoc., Pal. Biv. 
Entom. p. 11. An analogue for the postero-ventral position 
of the ovaries might possibly be found by referring to the 
arrangement of the eggs in some Schizopods with their 
u brood-plates ” or lateral supplementary laminar egg-covers: 
but this woul|i be going too far from the simply bivalvea 
Ostracoda. 

In the bivalvcd carapaces of recent Ostracoda the most 
compressed end is found to be the anterior, and in the 
majority of known forms this end is also the lowest (nar~ 
rowest). This rule was adopted when it was necessary to 
refer by name to the extremities of the Beyrichian valves and 
their special lobes. These relative proportions in height 
(width) and thickness are observable in most of the Beyriohm 
excepting—(1) those which have naturally a semicircular 
ventral border, and (2) those in which the variable lobe 

* Zoitschr. d. d. geol. Ges. \ol. xxi, 1869, p. 774. 

t il The female brings forth living young, and for their development 
the hinder body is enlarged by the two swellings ” (Wiegmanzfs Arcbiv. 
20. Jahrg. vol. I 1864, p. 86, pi. v. D. tig, 2). 

X In *ome Lepei dttia the margin of the right valve is thickened at the 
same place. 
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(regarded by us as antero-ventral , by Reuter as poatero-ventral) 
has pushed out and overhung the margin, thus altering the 
shape of the valve. Take for instance the semicircular, fig. 14. 
pi. v. (Ann. & Mag. Nat. Hist. ser. 2, vol. xvi. 1855); ana 
compare the regular figs. 5, 9, and 11, with ihe “ big-lobed” 
figs. 7 and 8 on that plate. We cannot therefore adopt 
Mr. Reuter’s cleverly devised nomenclature (< op . cit. pp. 630, 
631) for the fore and aft furrows of the Beyrichian valves, 
his “ cephalic ” and our u cephalic ” being contradictory 
terms. 

We have regarded the sulcus between the “ sausage ” and 
“middle ” lobes as equivalent to the nuchal notch of Crus¬ 
tacea. Unfortunately there are no “ ocular spots ” in Bey¬ 
richian valves to give a clue to the cephalic extremity. In 
neither B. oculina nor B. oculifera , Hall, is there any satis¬ 
factory indication of this feature; nor has the exact position 
of the muscle-spot been determined. We may note that 
the Carboniferous, Devonian, and Lower-Silurian Beyrichice 
did not take on the exaggerated lobe, so far as we are aware. 

Doubtless the alliances of the Leperaitiadee*, whether amongst 
themselves or with Ostracods on the one hand aud Limnadiads 
on the other, are not yet well understood, as their soft parts 
are wanting; but, as all the living bivalved forms have the 
ovary in the postero-dorml region, it would be too strange for 
this organ to be placed elsewhere in analogous fossil genera. 
It does not seem possible to allocate satisfactorily the internal 
organs to the external lobes; and until we have all the Bey - 
richice before us, in their great multiplicity and in their suc- 
cessional order, we cannot pretend to know all the features 
and their probable biological meanings f. With regard to 
the extraordinary outward growth of one lobe on each valve 
in Beyrichia it might possibly have reference to a fully- 
developed hepatic gland, if in this genus the liver had the 
same position that it has in Cypris according to Zenker 
(Arclnv &c. 1854, vol. i. p. 37, pi. i, fi^. 15). There is a 
possibility of its having had a parasitic origin, like the 
swelling caused by Bopyrus in the Prawn. The “ big lobes ” 
are not always quite equal nor quite opposite on the two sides 
in Beyrichice . 

The protuberant and exaggerated antero-ventral lobe has 

* Mouth. Microac. Joum. 1870, pp. 187 Sc c. 

t Some of the Cypridinadee are smooth, but others have swellings of 
the valves, which seem difficult to collocate with internal organs. Q/pn- 
della is u swollen here and there into tubercles, fewer in the young than 
in the old state” (Monthly Miorosc, Joum, vol. x. 1873, p. 74), 
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been figured or noted as present in individuals of the following 
species of Beyrichia :— 

B. tuberculata (Ivloden), Kloden, 1834, fig. 22; Jones, 
Ann. A Mag. Nat. Hist. ser. 2, vol. xvi. 1855, pi. v, 
figs. 7 a, 7 by 8 a } and P. B. E. 1869, fig. 12c; Boll, 
1862, fig. 1 a ; Karsten, 1869, pi. xx. figs. 35 and c; 
Krause, 1877, pi. i. fig. 12 b. 

B . Kladfntj M'Coy, Jones, Proc. Geol. Assoc. P. B. E. 
fig. 6 by lleiuenhain ( u tuberculata ”), 1869, pi. i. 
fig. 14. 

B. prutuberanSy Boll, 1862, fig. 3 ; Karsten, 1869, pi. xx. 
fig. 3//: B. Klwde ai-gran it lata. 

li. Kb deni , var. granulata (see further on). 

-, var. nuda (see further on). 

-, var. smooth and partially ridged: B . cincta , 

Boll, 1862, fig. 4. 

-, var, smooth : B . lunata , Kolmodin, 1869, p. 17, 

figs. 8, 9; referred by Kolmodin to B . Klaedeni in 
1880, p. 137. 

-, var. intermedia , Jones (see further on). 

- 1— } var, subtorosa , Jones, P. B. E. fig. 10 b . 

-var. torom , Jones, ibid. fig. 115, and Ann. & 

Mag. Nat. Hist. 1855, xvi. pi. vi. fig. 11. 

-, var. antiguata , Jones, Arm. & Mag. Nat. Hist* 

1855, xvi. pi. vi. fig. 12. 

B . Buchiana , Jones, P. B. E. fig. 13 5. 

-, Jones, Krause, 1877, fig. 14 5. 

B, Dalmaniamiy Jones, Aim. & Mag. Nat. Hist. 1855, 
xvi. pi. v. fig. 13. 

B. Saltenana , Jones, Krause, 1877, fig. 17 5. 

. .— , Jones, Kiesow Maccoyana ,” var.), 1864, 

pi. iv. fig. 6. 

B . Maccoyiana *, Jonos ? Krause, 1877, fig. 165. 

B . elegansy Boll, 1862, fig. 10= Salteriana, Jones. 

B , grandisy Kolmodin, 1880, pi. xix. fig, 8 a, 5 = ? Salter - 
tana, Jones. 

jB. impendenSy Jones, P. B. E. 1869, fig. 4 5. 

B . Wilckensianay Jones, Krause, 1877, fig. 18 5. The 
figs. 17,18,19 in pi. v. (Jones, op. cit . 1855) are corre¬ 
spondingly big-lobed individuals. 

We may here mention that Dr. Krause suggests that B , 
Dalmaniana , Jones, is the same as B . elegam , Boll and that 

* The German palaeontologists prefer to write this word “Maccoyana ; ” 
and some uniformly misspell {< Wxlctumiana," 
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both are lig-lobed ( u female ”) forms of B. Macooyxana , 
Jones ; bat we cannot agree with him in this proposition. 
His suggestion that B. protuberans, Boll, is the big-lobed 
form of B. Klcedeni, M'Coy, is highly probable. We see the 
same condition in Heidenhain’s pi. i. fig. 14, which is wrongly 
referred to B. tuberculalay as pointed out by Krause (op. cit . 
p. 32), who doubts, however, its being B. Klcedeni. 

In his description of B . grandis (1880, p. 138), Dr, Kol- 
modin regards the big lobe there present as being posterior ; 
but it may well be antero-ventrai } as wc have regarded it in 
other sucli forms. In B. grandis it bears on its middle a low 
process, hollowed out at the top like an oval-lipped hollow 
wart. This specimen and the one described anu figured by 
Boll as B. elegans (1862, p. 135, fig, 10) are both imperfect 
(probably having been thin-shelled), and yet appear to have 
much in common—in their outlines, in the relative size and 
position of the central lobe, and in the oval outline of the 
exaggerated lobe, which is said to be neatly granulated in 
Kolmodin’s, and cross-cut with strife, bounding minute inter¬ 
mediate elevations, in BoH’s specimen, the meshes longest 
with the long axis of the lobe. The exceptional size of the 
front lobe and the general granulation * of the surface make 
*the chief differences. 

The large collections of Ostracoda made of late years by 
Messrs. John Smith + and G. K. Vine { from the Upper- 
Silurian § shales of Shropshire having been confided to us 
for description, wc have had a good opportunity of extending 
our knowledge of the Beyrichice . Mr. 0. D. Sherborn has 
effectively aided us in our work. 

By careful working Mr. Vine in 1881 had picked out of 
the Uppcr-Siluvian shales supplied by Mr. G. Maw, F.G.S. ||, 
more than 60,000 specimens of the remains of Actinozoa, 
Echinodermata, Annelida, Polyzoa, Brachiopoda, Trilobita, 
and Entomostraca. Of the Polyzoa and Annelida he supplied 
descriptions in the Quart. Journ. Geol. Soc. vol. xxxviii. 1882, 
ppi 44 &c., and ibid. pp. 377 &c. j and lists of the others 
were given at the same time (see ibid. pp. 47-49). 

His collection of the Entomostraca comprised many hun¬ 
dreds of specimens, and he commenced describing and 

♦ It is difficult to determino under some microscopes whether we have 
granules or pits. 

t Geol. Mag. dec. ii. vol. via. 1881, pp. 70-75. 

{ Quart. Journ. Geol. Soc. vol. xxxviii. 1882, pp. 44 and 48. 
u Upper Silurian ” of Murchison and the Geological Survey, but 
*' Silurian * of the Cambridge school of geologists. 

|| See the paper by Davidson and Maw, Geol. Mag. doc. ii. vol. viii. 
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cataloguing them. Their study and determination were, how¬ 
ever, put aside for awhile ; ana ultimately Mr. Vine requested 
one of us to take the collection in hand for special treatment, 
liberally offering the whole for acceptance. The work oi 
examining, comparing, describing, ana illustrating this exten¬ 
sive and excellent series of Upper-Silurian Ostracoda, the 
more valuable on account of the known horizon of the bed 
from which each individual has been obtained, was under¬ 
taken with pleasure, but has necessarily occupied much time. 

The coincident opportunity of critically examining another 
large and well-preserved series of Upper-Silurian Entomo- 
straca was afforded by Mr. John Smith, of Kilwinning, 
kindly submitting for our determination and description the 
collection he had formed iu 1880, and of which a provisional 
list was given by one of us in the * Geological Magazine,’ 

3 881, loc . ciu 

Among the forms collected, as mentioned above, are the 
following genera:— Iky rich ia, Kirkbya , Primitia , Thlipsura } 
AbJchmina y Gy flier ella ) Gythercllina } Macrocyprin , and others ; 
but on this occasion we can take only the Beyrichice into 
consideration. 

With regard to Mr. Vine’s collection, he informs us that 
the same numbers are connected with these specimens, to indL# 
cate the beds from which they came, as ttiose used in his 
“ Notes on Polyzoa” &c. (Quart. Journ. Geol. Soc. loc . cit,) } 
and that he has found it u quite possible to speak of the rela¬ 
tive abundance or the paucity of species m the different 
washings. From the five i Buildwas ’ localities those marked 
no. 22 and no. 37 have yielded the greatest abundance of 
individuals; nos. 36 and 38, the richest beds for Polyzoa, 
have been very poor in their yield of Ostracoda. The (Joal- 
broork-Dale washing (no. 43) is likewise poor. In the Tickwood 
beds, especially no. 25, and in Mr. Young’s washing, no. 25*, 
the Ostracoda are abundant both in species and in individuals; 
and the same remark will apply to the i Shales over the 
Wenlock Limestone/ no. 46. 

The order of the beds and the numbers of the boxes of 
washed material, as adopted by Davidson and Vine, are 

u Shales over the Wenlock Limestone^ 24 and 46. 

u The Wenlock Limestone, not examined. 
u Upper Wenlock Shales, 25, 25*, 41, 42. Tickwood 
beds. 

a Middle Wenlock Shales, 43. Coalbrook-Dale beds. 

“ Low* Wenlock Shales, 22, 36, 37, 38, 40. Buildwas 
beds.” 

Mr. Vine has already drawn attention to the fact that much 
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of the finer debris of the shales must have been lost in the 
washing f, and the small Entomostraca must have escaped 
with it; but there was some unwashed clay in the cases sent 
to him, and from this and in cleaning the other fossils he 
was able to collect a fair sample of the shale. This he care¬ 
fully manipulated, and out ot the several fresh washings he 
collected more than three thousand specimens of Entomo- 
straca. Altogether there are between forty and fifty species 
and notable varieties. Individuals of some of these are rare 
and local; others are common. The most abundant of the 
whole are those usually referred to smooth Cytherm and Thlip - 
stir as ; Bey riel da) are also common. 

Mr. John Young, F.G.S., of the ITunterian Museum, 
Glasgow, received from Mr. Maw a packet of shale weighing 
about ten pounds from the Tickwood beds and another of 
about the same weight from the Buildwas beds. The clay 
from the Tickwood beds he carefully washed; and in a letter 
to Mr. Vine (dated June 12, 1880) he gives the following 
particulars :— a I weighed five pounds of the dried shale and 
put it in water until it was thoroughly dissolved, stirred it 
gently with the hand, poured the muddy water off, and kept 
on washing until the water remained quite clear. When the 
residue was dried, I found that out of five pounds weight only 
two and a half ounces remained. This was composed of 
fragments of still unwashed shale, a number of specimens of 
small Brachiopods, fragments of Polyzoa, some of Trilobites, 
a species of Conchicolite *, a number of Entomostraca, and 
fragments of other organisms.” This gathering is marked 
25* in the list, the organisms generally agreeing with those 
found in no. 25. 


I. Beyiuchu, M'Coy, 1846. 

JBcyrichia , M'Coy, Silur. Foss. Ireland, 1840, p. 68. 

BeyricMa , Boll, Bunker ucd \<>n Meyer’s Palsoontogr. vol.i. July 1847, 
p. 127. 

JBeyrichia, auctorum. 

This genus is known by small, semicircular, semi-ovate, 
and more or less oblong valves, strongly lobed by deep trans¬ 
verse furrows. The amount and extent of suication vary very 
much. Some unisulcate allies, formerly termed Beyrichim 
simp lice s (already alluded to), of simple outline, and passing 
into small, feebly furroweu, or non-suleate Leperditioid 
forms, have been separated as Primitia\ The ifyyrichim 
proper (« Jugom ) have the surface of the valves impressed with 
t Op. ett p. 44. 
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two strong vertical furrows, extending from the back to the 
ventral portion of the valve and dividing the surface into 
three unsymmetrical lobes, transverse ridges, or bosses. 
These vary considerably in size, mode of subdivision, and 
relative position in different species and their varieties, and 
to some extent in different stages of individual growth. The 
hinder and usually larger lobe is somewhat leg-of-mutton* or 
gigot-shaped; hence it may be termed the “ gigot-lobe.” It 
is often transversely sulcate. The lobe at the other end may 
be called the u sausage-lobe^’ whether entire or constricted. 
Its distended ventral extremity, making the extraordinary 
u big lobe,” is aubglobular or apple-like. The middle lobe is 
usually egg-shaped, but may be narrow and elongate. The 
gigot and middle lobes are usually connected below, but 
sometimes this condition is obscure ; and in some specimens 
the ventral portions of all three lobes are almost equally 
united. 

The ventral and two end margins of each valve are turned 
sharply inwards, the angle so made being marked externally 
by a prominent rim or ledge, slightly rounded or trenchant, 
along these three edges of the valve. An additional frill-like 
free flange sometimes (in adults) stands out along the ventral 
region * above the border. These thin laminar processes, as 
well as the real marginal flange, are divergent, so as to give 
a broad basis to the carapace standing on its ventral surface* 
They are also sometimes frilled (crimped or goffered) with 
radiate striae ; sometimes they have a spiny fringe, and fre¬ 
quently present only denticles or short blunt spines. The 
surface of the valves may be minutely pitted or coarsely 
reticulate; and frequently small granulations, passing into 
tubercles, ornament the whole or part of the valves; and the 
large exaggerated antero-ventral lobe occasionally shows an 
elegantly delicate reticulate surface. The dorsal edges of the 
two valves meet along the liinge-line without any special 
modification. The other contact-edges close together by the 
marginal flange of the one valve being received by the edge 
of the other. The valves are almost equal in size, the ven¬ 
tral edge of the left valve very slightly overlapping that of 
the right. 

Some special Beyrichim , typified by B. Wilokensiana 
and its variety plicata , constitute the group Oorrugatc&\. 

* This supernumerary flange is also met with in some Carboniferous 
Beyrichiamid Kirkbycr, 

T Ann.Tfc Mag. Nat. Hist. ser. 2, vol. xvi. pp. 89-90, 175, and vo). xvii, 
p. 83, footnote. We now omit B. Bibeiriana , B. affirm, and B. Bar- 
randuma (op. ctV. pp, 170,171) from the Corrugate*. 
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They have smooth convex valves, impressed with two short 
vertical furrows on the dorsal region; and in the type a 
third smaller furrow defines a narrow semilune at the front 
end of the valve. Two such small, vertical, parallel fur¬ 
rows characterize the variety plicata . B . Wilckensiana 
differs so much in general features from typical Beyrichioe 
that wc think this purse-like form ought to be raised to 
generic distinction as Kjxedrnta, a name wc propose to uso 
in honour of Karl Friedrich von Kloden, who first noticed 
the Bey rich? a\ * 

The farrows in Klcedenia do not alter the contours of the 
valves so much as the deeper and broader four sulci in B. 
bmsaccnsis, Jones (Proc. (reel. Assoc., Pal. Biv. Entom. 
1869, p. 15, fig. 23), and we may add perhaps B . Forbesii , 
Jones (ibid. fig. 19). This or a similar arrangement of parts 
may hold good according to the description (not accompanied 
by a figure) in Billings’s Ik decora (Sil. Foss. Anticosti, 
1866, p. 60). Another possible ally is B.per sulcata, Ulrich, 
from the Iludson-Kiver Group (Jouru. Oinein. Soe. N. H. 
vol. ii. 1879, p. 4, pi. vii. fig. 6). B . pennsylvanica , Jones 
(Ann. & Mag. Nat. Hist. ser. 3, vol. ii. pp. 252, 253, pi. x. 
figs. 15-18), also possesses four lobes or ridges in its adult 
form*. B. imna, Brogger (Die silurischen Etagen 2. und 3. im 
Kristianiagebiet und auf Eker, 1882, p. 55, pi. xii. fig. 15), 
is also one of the four-lobed Beyrichia *. These Beyrichicr 
having more than three transverse lobes on their valves may be 
grouped as Plurijugata ?. Our new species Beyrichia admixta 
(see further on) is one of this group, and B. lacunata , sp. nov., 
is not far removed from it. 

1. Beyrichia tuberculata (Kloden). 

Battus tuberculatus , Kloden (pars), 1834, Verstein. Mark Brandenburg, 
pp. 115-117, pi. i. figs. 21-23. 

Beyrichia ttiberculata , Boll, 1847, Palseontogr. vol. i. p. 127, 1862, 
Arcbiv Vereins Freunde Naturg. Meklenburg, 16. Jabr. p. J10, pi. 0, 
figs. 1 a, by var.=Z?, Kochii ’, Boll, l. c. p. 121, fig. 2 (P = var, nuda f 
Jones). 

Beyrichia tubcrculata, Jones, 1855, Ann. & Mag. Nat. Ilist. ser. 2, 
vol. xvi. p. 80, pi. v. figs. 4-9 b ; Proc. Geol. Assoc., Pal. Biv. Entom. 
1869, p. 12, figs. 12 a, Z>, c ; Geol. Mag. dec. ii. vol. iii. 1881, p. 844, 
pi. x. ngs. 8, 9,10. 

Beyrichia tubcrculata, var. nuda, Jones, 1856, op, cit . figs. 10,11, et var. 
antiguata , fig. 12. 

Beyrichia tubcrculata , Kardten, I860, Boitrage zur Landeskunde d. 


* Tbe frilled specimens of this species (fig. 15) were wrongly referred 
to B . Maccoyiana (Ice. cit.). 
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Herzog. Schleswig und Holstein, series 1, part 1, p. 57, pi. xx. 
figs. S a, 6, r. 

Beyrichia tuterculata, Krause, 1877, Zoitschr. d. d. geol. Gas, vol. xxix. 
p. 30, pi. i. figs. 12 a, b, und var. fig. 13. 

Beyrichia tubcrculata , var. gedanemi s, Kiesow, 1884, Schr. naturf. Ges, 
Hanrig, now sor. vol. vi. p. 277, pi. iv. fig. 5. 

Beyrichia tubcrculata, Router, 1885, Zeitschr. d. d. geol. Ges. vol. xxxvii. 
p. 032, pi. xxv. figs. 1 A and B [and the varieties figs. 2-9]. 

B . tuberculata (Kloden) is characterized by the nearly 
oblong shape and the strong growth of its valves, their well- 
delmed margins, and their thsee full lobes. The front lobe 
is sausage-shaped, sometimes single, but usually constricted 
or cut crosswise, so as to be divided into two unequal lobes. 
The midlobe is single, oval, and usually free, but occasionally 
united by a lo\y and narrow isthmus with the foot of the 
posterior lobe. The last is the largest, somewhat semilunar 
or curvi-pyriform (gigot-shaped), and more or less tripartite, 
rarely (in some varieties) less strongly suleate; but in some 
cases it is resolved into several isolated tubercles. The sur¬ 
face, especially of the large lobes, is coarsely and irregularly 
granulate, and the margin also is sometimes tubereulate. 

The late Dr. Ernst Boll objected that KUiden should be 
the 11 authority ” for this species, because the latter included 
all his figures in Battun tubercuJatus . As, however, he 
regarded some as immature forms, the figs. 21,22, and 23 still 
remain as representing the typical species. His figs. 16 and 
17 are B . Wilckenaiana , Jones (fig. 16 being var. plioata , 
not Cytherellina siliqua , as Krause thinks). Fig. 18 is 
probably B. Salteriana , Jones, as suggested by Krause; and 
fig. 19 may be the B. Bolliana of Reuter, bttt cannot be B . 
complicata , as supposed by Boll ; nor (together with fig. 18) 
does it represent B. ll ilcleermana , as supposed by Jones in 
the Ann. ob Mag. Nat. Hist, for August 1855, p. 87. 

Dr. Boll recognized that his B. Kochii , described as being 
smooth, is like Jones’s fig. 5, pi. v., 1855, which, however, S 
granulated, and may stand as a weak form of B. tuberculata 
(Kloden). B. Kochii still more closely agrees with figs. 10 
and 11 of that plate; and the latter individuals, so illustrated, 
might be called B. Kochii , Boll, if the absence of ornament 
were a specific character in this and the analogous case of B ♦ 
Klcedeniy var. nuda , Jones (fig. 7, pi. vi., September 1855). 
So also Dr. Boll was disinclined to include Jones’s fig. 12, 
pi. v. (var. antiquata)y in the species B. tuberculata 7 the pos¬ 
terior (gigot) lobe being weakly developed; but an analogous 
varietal form accompanies the typical B. Klosdeni (see pi. vi* 
Sept. 1855, fig. 8, and Geol. Mag. 1881, p. 345, pi. x. fig. 11); 
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it is noticed also by Kolraodin (CEfvcrs. K. Vet.-Akad. 
Fdrhandl. for 1879, vol. xxxvi. 1880. p. 137. 

We must remember that by themselves neither the splitting- 
up of the lobes nor the granulation of the surface can be taken 
as specific characters, so tnany instances of the capricious 
adoption of these features being known. 

(1) Beyrichia tuberculata , vav. gibbosa , Reuter. 

(PI. XII. figs, la, \b.) 

Propprtions*:—Length 27. * Height 16. Thickness 18. 

In one specimen, seeming to belong at first sight to the 
varietal group of B . Klcrdem-torosa (see further on), the sub¬ 
division of the gigot-lobe has proceeded a step further, and 
there arc three lobules, thus presenting a leading character of 
B. tuberculata, Klodcn. The other lobe is distended ventrally. 
This individual is scarcely to be distinguished from the 
variety figured and described by G. Reuter as B. tuberculata - 
gibbosa (/5. d. d. g. G. 1885. p. 631, pi. xxv. fig. 2 b). 
Krause’s fig. 12 b , pi. i. (Z. d. u. g. G. 1877, p. 30), B . tuber - 
culata, is veiy similar. 

This specimen (on slide no. 9 of Mr. J. Smith’s collection) 
is trom the Uppcr-Silurian beds at Dudley Castle. 

The same collection has a modification of B. Klee deni, var. 
subtorosa, which imitates a variety of B . tuberculata (sec 
p. 853, under var. subtorosa). 

2. Beyrichia Kkedeni , M*Coy, 1846. 

Some observations on this variable species, as to its 
history, character, and synonyms, were offered by one of us 
in the Ann. & Mag. Nat. Hist. ser. 2, vol.xvi. 1855, pp. 160 
et seq.j and in the Geol. Mag. dec. ii. vol. vifi. 1881, p. 345. 

The typical form is characterized by the nearly semicir¬ 
cular or ovate-oblong shape of the valves and their three neat 
lobes. The front and hind lobes are large, nearly equal, pyri¬ 
form and curved; and the hind lobe turns up sharply from 
below towards, and often joining, the smaller oval midlobe. 
The surface may be granulate or smooth, and the ventral 
margin more or less developed. Sometimes the anterior and 
the posterior lobe each turn towards and meet the midlobe, 
with distinct necks of junction ; and, when so connected, all 
become more or less attenuate and straight (vars. intermedia , 
pauperata). Sometimes the front and hind lobes run together 
below, leaving the midlobe distinct and either free or lying 
against the inner side of one of the other lobes (var. tubercu¬ 
lata ). On the other hand the front and hind lobes become 

* If divided hv 15, these will give the measurements in millimetres 
and parts of a millimetre. 

Ann* & Mag . N, Hist. Ser. 5. Vol . xvii. 
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constricted or bipartite, and even divided into distinct lobes 
(vars. torosa, svlforotta ). In one instance, whether a variety 
or a species is doubtful (fig. 12, pi. vi, Ann. & Mag. Nat. Hist. 
1855, vol. xvi.), the front lobe is tripartite and tne hind lobe 
(obscure in the specimen) seems to be undivided. It is 
difficult in very many cases to determine where varietal 
changes end and specific distinctions take their stand, 

Beyrichia Khr deni, M f Coy, is subject to considerable 
variation in the relative shape and proportions of its lobes, 
ridges, and furrows, besides being affected by a subdivision of 
the lobes, as in the varieties subtorosa and torosn. In the nar¬ 
rowness of the lobes and width of the furrows the varieties 
intermedia and pauperata arc conspicuous. In the latter the 
furrows are very much widened at the expense of the ridges, 
which are not only narrow but much attenuated below, a thin 
line only partially connecting the front and hind lobes along 
the ventral margin, while the middle lobe is greatly reduced, 
comma-like, and isolated. This form accompanies var. torosa 
in the Upper-Ludlow rock of Aymestry Common (both as 
casts), and is figured in the Pal. Biv. Entoin., Proc. Geol. 
Assoc. 1869, p. 14, tig. 8. 

Several British varieties are noticed (with references) in 
the Geol. Mag. (/. c.) as being marked by the relative deve¬ 
lopment of the three lobes, ranging from the variety paupe- 
rata , having very narrow lobes, and the var. torom , with its 
subdivided lobes, to the typical Klwdeni , witli well-developed 
neatly-shaped lobes, and its var. tuhereulata , in which the 
lobes take up a large portion of the valves, and, leaving the 
middle lobe more or less distinct, have become almost or quite 
confluent below. A general tubcrculation of the surface is 
common in the l&st variety and is present also in some others. 
In the collections made by Messrs. Smith and Vine we meet 
with some of the varieties here alluded to, and with inter¬ 
mediate conditions, whether of individual growth or of 
progressive development. As B, Kfcedent varies in two 
directions (in one set of individuals the lobes becoming 
narrower and wider apart, and in the other becoming thick 
and closer), it is difficult to take all its varieties in one order. 
Wc first take the typical forms, and then those showing 
attenuation of the lobes. 

I. Lobes free and plump, 

(1) Beyrichia Klcedeni , var. granulata , Jones. 

(PI. XII. fig. 2.) 

Proportions:—L. 18. H. 11. 

The common threc-lobed Beyrichia somewhat granulated 
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(Ann. & Mag. Nat. Hist. Sept. 1855, vol. xvi. p. 166, pi. vi. 
fig. 9). The hinder lobe is not divided nor constricted; but 
with age both the hind and front lobe generally bear one or 
more tubercles on their prominent dorsal ends. This is the 
u granulated variety ” referred to in the Geol. Mag. 1881, 
pp. 345 and 346. The older individuals in some cases pass into 
var. tuberculata , Salter. 

The front lobe is greatly enlarged ventraliy in some speci¬ 
mens. This condition occurs in individuals of several distinct 
species (Upper-Silurian, sec above, p. 342) as well as 
varieties; and therefore it is not a specific character^ as Boll 
thought it was when he described and named a form similar to 
the above as B, protuberans . What organ of the animal took 
on an increased structure, so as to cause the valves to be thus 
locally swollen in the antero-ventral region, we do not know. 
The ovaries in living Ostracoda and Limnadiads are situated 
in the postero-dorsal region (see above, p. 340). 

B. Klcedeni-granu(aia } Smith Coll. no. 9], 2 , 5 . from Dudley 
Castle; no. 10 , railway-cutting, side of the Severn, Iron- 
bridge; no. 21, railway-cutting, Coalbrook Dale. All with 
the u big lobe.” 

Vine Coll. LXViy, from the Tickwood Beds; xxxtx. 
passing into var. tuberculata , Salter, from bed no. 46. All 
big-lobed. 

(2) Beyrichia Klcedeni, var. nuda, Jones. 

This is the if. Klcedeni with a u smooth valve,” referred to 
in the Geol. Mag. 1881, p. 345 ; see also Ann. & Mag. Nat. 
Hist. Sept. 1855, vol. xvi. p. 166, pi. vi. fig. 7. A smooth 
variety of the typical B. Klcedeni) but larger than the figured 
specimen above alluded to. and with the exaggerated antero- 
ventral lobe, occurred in Mr. G. R. Vine’s collection, from the 
Wenlock Shales, no. 46, but has been lost. In Mr. J. Smith’s 
collection (no. 24 slide) is a large smooth B . Klcedeni, or, at 
least, one with the granulation reduced to a minimum. This 
is from the Wren’s Nest, Dudley. In Mr. Vine’s collection 
(slide no. lxvi) is a large B. Klcedeni, quite smooth, from 
the Tickwood Beds. 

The largo individuals of each variety put on strong mar¬ 
ginal edges and exaggerate their lobes dorsally into apical 
bosses or projecting tips. 


(3) Beyrichia Klcedeni, var. antiquata, Jones. 

Beyrichia Klcedeni) var. antiquata . Junes, Ann. & Mag. Nat. Hist. 
Sept. 1866, vol. xvi. p. 167, pi. vi.fig. 8. 

24 * 
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This is referred to above (page 348). B. Ktosdeni , var. 
granulata (some big-lobcd), passing into var. tuberculuta , 
Salter, together with var. antiquata , have been found in 
Upper-Silurian shales near Muirkirk and Lesmahago, 
Lanarkshire. 


II. Lobes less free , attenuated. 

(4) Beyrichia Kloedeni , var. intermedia , Jones. 

(PI. XII. figs. 3 and 4.) 

Proportions:—Fig. 3 (mbspisxa ): L. 21. H. 14. Th. 10. 

Fig. 4: L. 14. H. 8. 

This variety was distinguished and figured in the paper on 
i( Palaeozoic Bivalvecl Eutomostraca” in the Proc. Gcol. 
Assoc. 18(19, pp. 12 and 14, fig. 9. 

Valves suboblong or nearly semicircular, with raised mar¬ 
ginal rim and three nearly equal lobes, relatively narrow and 
vertical, the middle lobe not being short-oval, but reaching 
down into the ventral region and coalescing freely with the 
lower ends of the other two lobes. An approximation to 
this feature is evident in some specimens collected by Mr. 
Smith from u Wool hope ” and by Mr. Vine from the “ Tick- 
wood Beds ” and the “ Shales over the Wen lock Limestone.” 
In the latter, however, the lobes are somewhat thicker than 
in the specimens from the Upper-Ludlow shales. 

In Mr. Vine’s examples the surface is punctate or slightly 
reticulate, but usually roughened. No two have exactly the 
same outline and contours of lobes and margins. Some are 
more semicircular than others, and some have the lobes 
thicker and with less inteispaces than others (fig. 3 a, i). 
This last modification might be termed subvariety subspissa. 
A raised marginal rim is distinct in all. This form is near to 
and corresponds with the North-American B . lata (Vanuxem, 
Ann. & Mag. Nat. Ilist. ser, 2, vol. xvi. p. 168, pi, vi* 
% 13). 

Var. intermedia presents a more complete union of the 
posterior and the central lobe in a horseshoe-shaped ridge 
than is found in the typical form of B . Kkedeni , and herein 
resembles B . Buck tana. The front lobe also is connected 
with the middle lobe by a depressed neck, a condition observ¬ 
able in 1L Buchiana and some others. Besides the greater 
distinctness of the lobes in B. Buchiana , the notching or ten¬ 
dency to subdivision in its posterior lobe separates it from the 
variety of B. Khrdeni under notice, which was designated as 
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intermedia in 1889 from specimens found by Mr, Banka near 
Kington in company with the typical B. Klmdeni and its var. 
torosa (all in the state of casts). 

No. 12 in Mr. Smith’s collection, from the railway-cutting 
near Much-Wenloek, is a good example of this variety, and 
has the exaggerated antero-ventral lobe. 

Smith Coll. no. 12 (with u big lobe”). Kailway-cutting 
near Much-Wenlock. 

554 . Woolhope. (Fig. 4.) 

Vine Coll, no. XLiVi. Bed no. 46. (Fig. 3.) 

xux 3 . Bed no. 25. 

III. Lobes free and subdivided, 

(5) Beipickia Klee deni. var. aubtorosa, Jones. 

(PI. XII. figs. 6 and 7.) 

Proportions :—L. 18. H. 12. 

This is a rather small semicircular form which has a distinct, 
raised, sharp, continuous marginal rim within the curvecl 
border, and the three usual lobes rather narrower than in the 
typical B. Kltcdcni. The hinder or gigot-lobe is variously 
modified by a slight sulcation, either transverse, oblique 
(fig. 6), or nearly vertical, sometimes double (fig. 7). These 
marks are not often sharply defined. In some respects it 
much resembles B, Klwdeni , var. nuda (sec above, p. 351) ; 
but the lower end of each of the outer lobes curves up more 
definitely towards the median lobe, and the gigot is sulcated. 

In the relative narrowness of the lobes this variety 
approaches var. intermedia , Jones, above mentioned, and 
more closely those individuals with the thicker lobes; but the 
very symmetrical form and the sulcate gigot-lobe connect it 
with the already-published variety aubtorosa . This is near 
B. Buchiana (Ann. & Mag. Mat. Hist. 1855, vol. xvi. p. 86, 
pi. v. figs. 1-3 ; and Proc. Geal. Assoc., Pal. Biv. Ent. 1869, 
p. 12) fig. 13), but the valves are not oblong (except in some 
cases with the exaggerated lobe) and the outer lobes are much 
more curved (like the terminal margins), and not almost ver¬ 
tically straight, as in var. intermedia and B . Buchiana . 

f n Mr. Smith’s collection is a specimen (no. 34 slide) with 
two weak parallel oblique furrows on the gigot-lobe (tig. 7), 
thus imitating, if not actually becoming, B . Kochii , Boll (op, 
dt . 1862, fig. 2), which is the same apparently as B . tubercu - 
lata , var. nuda, Jones (op. cit . 1855, pi. v. fig. 10, see above, 
p. 348). This is another of those linkings between Upper- 
Hilurian Bcyrichia? which would almost persuade us to group 
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the majority in one species, were it not that in all probability 
the several animals varied in their soft parts and limbs. 

JB. Klcedeni-mbtorosa is in the Smith Collection—no 17, 
from Blue Holes, Roshal Canal, Walsall; no. 31, railway¬ 
cutting, side of Severn, Ironbridge; no. 32, Stoke-Sayc, 
Craven Arms; no. 34, Woolhope (fig. 7). In the Vine Coll, 
no. XLVi (fig. 6) and no. LXVi, Tickwood Beds. 

(6) Beyrichia Klcedeni , var. torosa , Jones. 

Beyrichia Kladeni, var. torosa , Jones, Anu. & Mag. Nat. Hist. Sept, 
1865, pi. vi. tigs. 10 and 11, and fig, 12 P 

Valves subquadrate, with two of the usual three lobes 
broken op each in two smaller lobes. 

A specimen with a l< big lobe,” in Mr. Smith’s collection 
(slide no. 9), from Dudley Castle, has the gigot-lobe divided 
into three lobules (figs. 1 <7, 1 h) f and thus closely imitates, if 
it does not identify itself with, a variety of B. tuberculata. 
See above, p. 349. 

IV. Lob* 1 * coalescing below. 

(7) Beyrichia Khrdeni, var. tuberculata , Salter. 

(PI. XII. figs. Sa y b f 9 a, b .) 

Proportions :—Fig. 8 : L. 35. II. 30.—Fig. 9 : L 22. 

II. 12. Th. 9. 

JBei/richia Klcedmi , var. tuberculata , Salter, (lool. Mag. dec. ii. vol. viii. 
1881, pp. 845, 346 (tor synonyms, &c.). 

We have remarked above (p. 351) that old individuals of 
the granulate B . Khr deni have the roots of their lobes so 
much thickened that they nearly coalesce, as in the variety 
before us. The extremes seem at first sight to be quite 
distinct, but sufficient gradations to connect them are met 
with. 

1. In var. tuberculata the front and hind lobes are not at 
all separated; that is, they do not thin away and become 
constricted below, but are broadly confluent in the ventral 
region. The surface bears small tubercles, and in some cases 
a minute interstitial pitting is also present (Smith Coll, 
no. 18, Woolhope ; figs. 8 a, b ). It sometimes has the exag¬ 
gerated or hypertrophied lobe, and is then almost undistm- 
guishable from an old big-lobed B . Klo&deni-granulata . 

These specimens arc coarsely granulated and at the dorsal 
ends of the lobes bear one or more tubercles or small knobs. 

2. Mr. Vine’s xxxvm (bed no. 25) simitar, but not quite 
so coarsely granulose. The internal cast shows a deeper 
sulcus than is seen on the valve. 
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8. Mr, Vine’s XLI (bed no. 25), not differing from the fore¬ 
going except being larger and smoother, that is, much less 
coarsely granulated. Front and hind lobes fully confluent. 

This variety retains its leading characters among numerous 
specimens in the Upper-Silurian shales, though the tubercu- 
lation varies in intensity. Mr. Smith’s no. 15 (Severn, Iron- 
bridge) has one specimen with a subdentate edge, as also in 
fig. 8 a. Occasionally individuals have the u big lobe.” 

A fine old individual of var. tuberculata , Salter (not j?.* 
tuberculata^ Kloden), is in Mr. John Smith’s collection 
(no. 19), from a yellowish shale in a roadside quarry at 
Gleedon Hill, between Build was and Mueh-Wenlock (see 
Geol. Mag. Feb. 1881, pp. 72 and 74). It was associated 
with numerous small Bracniopods and Cnnoids, some Polyzoa, 
Conodonts, and minute pearl-like bodies, such as those de¬ 
scribed and elucidated by Prof. Sollas (Quart. Journ. Geol. 
Soe. vol. xxxv. 1879, p. 501, pi. xxiv. figs. 12,17-20;. For 
similar little poarl-like fossils see 0. Barrois’s ( Terrains 
anciens des Asturies et de la Galice,’ 1882, p. 45, pi. xx. 
fig. 4 (uppermost figures), there referred to coceoliths. 

Smith Coll. no. 15. Railway-cutting, side of Severn, Iron- 
bridge. 

18. Woolhope (figs. 8 a, b ). 

19, with big lobe. Gleedon Hill, Mueh- 

Wenlock. 

23. Benthall Edge. 

24, rather variable as to tubercles and mid¬ 

lobes. Wren’s Nest. Dudley. 

Vine Coll. no. XXXVili. Bed no. 25 : ana subvar. clausa . 

XL. Beds nos. 22 and 40. 

XLI. Bed no. 25. 

lxi. Coarse. Bed no. 46. 

XLiVn. Bed no. 22. 

lxv 8 , with big lobe; 9 and 10 granulate 
and one 1L Kl.-nuda. Bed no. 46. 

lxvi 8 , 0 . Smoothish and granulate. Bed 
no. 25. 

Subvariety clausa , nov. (Fig. 9.) 

Mr. Vine’s no. XLVll, from the bed no. 46, exhibits a 
weak condition of the variety tuberculata (Salter), similar 
to that shown by the small specimen (a cast) from the 
Upper Llandovery of Howler's Heathy near Malvern, figured 
in the Geol. Mag. decade ii. vol. viii. 1881, p. 345, pi. x. 
fig. 12, and belonging to this subgroup, in which the hind 
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and front.lobes take up a large portion of the surface, 
leaving the middle lobe small, but aistinct, in a BubcenttoJ 
depression. Ventral margin slightly developed. The surface 
bears small scattered tubercles, as in Salter’s fig. 14 a, from 
which it slightly differs in shape, being longer in proportion. 
Edge view narrow-oval. 

In shape and the position of the middle lobe, this form has 
some resemblance to li, impendens ) Jonesbut it is suffici¬ 
ently distinct in several respects. 

lu the i{ Shales over the Wenlock Limestone,” no. 46. 
This small subvar. of tuberculata , Salter, has a u very limited 
range in the Shales ” (Vine). 

(8) Beyrichia K hr deni. var. scotica , nov. 

(Pi. XII. fig. 10.) 

Proportions:—L. 12. II. 9. 

A closely allied form comes from the Middle-Silurian 
(Llandovery) rocks near Girvan, Ayrshire. It is shorter, 
being more nearly semiciicular; the middle lobe is rather 
more definitely egg-shaped, and there is a thick; raised mar¬ 
ginal rim in all. A smooth subvariety was dcsciibed and 
figured as B, Kiev deni by one of us in the 1 Monograph of 
the Silurian Fossils oi the Girvan District,’ by Nicholson 
and Etheridge, Jun., 1880, p. 218, pi. xv. figs. 8-8 if; and of 
the present strongly granulate form (fig. 10) we have seen 
four imperfect speciinens (in Mrs. Gray’s collection) from Bar- 
gany-Pond Burn. Of these, one small hollow cast, preserving 
the best proportion of characters, is here figured ; but the mid¬ 
lobe is higher up than in older individuals. Excepting this 
lobe the surface bears large scattered granules, sometimes 
concentrically arranged, and the raised margin has a distinct 
row of them also. The specimens occur in a hard limestone 
and have not been got out free of matrix. 

3. Beyrichia concinna , sp. nov. 

(Pi. XII. figflf. 22 a, b.) 

Proportions :—L. 10. II. 5. Th. 5. 

This little unique carapace is very neat, compact, and 
semiovate, deeply impressed in the dorsal region of each valve 
with two short and unequal sulci, marking off a short and 
distinct midlobe. This is continuous with the general con- 

* See Nicholson and Etheridge’s * Monograph Silur. Foss. Girvan. 
vol.i, 1880, p. 210 (references, &c.). 

t We may here mention that a lew other Beyrichia and Primitive from 
Girvan remain to be described. 



verity of the valve^ and lies closely against one of the main 
lobefc, which are quite confluent below. The surface of the 
valves is delicately reticulate, the marginal rim 40 distinct and 
uniform. The edge view is sharp-ovate, notched at the sides 
not quite symmetrically. 

Tnis rare form (no. 29 of Mr. J. Smith’s collection) is 
from Dormington, near Stoke-Edith. It is apparently related 
to the subvariety clausa (fig. 9), but its reticulate ornament 
and other features sufficiently distinguish it. 


*4. Beyrichia Maccoyiana , Jones. 

(PI. XII. figs. 11«,£,c, 12, 13a, b.) 

Beyrichia Maccoyiana, Jones, Ann. & Mag Nat Hipt, aer. 2, vol. xvi. 
iH65, p. 88, pi fig. 14. (Not li. Maccoyiana, Jones, xhuL aer. 3, 
\ol. i 1858, p. 252, pi x. fig 15, wkirh is B. penmylvamca , ibid. 
p 253, retaining the marginal frills absent in figs. 16-18 ) 

Beyrichia Maccoyana, Boll, 1862, Arcbiv Ver. Frounde Naturg. Mek- 
lenburg, 1(5 Jahrg. p 134, pi. O fig. 0. 

Beyrichia htan$ (P), Doll, 1856, Zeitackr d. d. geol. Ges. vol. viii. p. 323, 
tig. 4; and 1802, Archiv &c. p. 136, pi. O, tig. 11. 

Beyrichia Maccoyana, Heidenbain, i860, Zeitachi. d. d. geol. Ges. 
vol. xxi p. 171, pi. i fig. 13. 

Beyrichia Maccoyana , Krause, 1877, Zeitsclir. d. d. geol Ges vol. xxix. 
p. 34, pi l. fig 16 a, b. 

[We are not inclined to admit as synonjms B. Dalmamana , Jones, and 
B elegant, Boll, as suggested by Dr A Krause, op. ext pp 34, 35 ] 

Beyrichia Maccoyana , Kolmodni, 1879, Gtf\eis. K. Vetensk.-Akad. 
iordbandl \ol. xxxvi. p. 138 (not all the synonyms) 

Beyrichia Maccoyana , et varr.. lieuter, 1886, Zeitscbr. d. d. geol, Ges. 
vol. xxxvii. p. 643, pi. xx\i. ngs. 16-18 c. 


( Fig. 11: L. 22. H. 15. Th. 14. 
Proportions :< Fig. 12: L. 19. H. 12. 

(Fig. 13: L. 22. II. 16. 


Several specimens, from the Upper-Silurian Shales, in 
Messrs. Smith’s and Vine’s collections, are sufficiently similar 
in character and features to allow us to rdfer them to this 
Scandinavian species. In these English examples the hinder 
lobe is large and pyriform, uniting below by a definite curve 
with the middle lobe, and the anterior lobe, also pyriform 
but smaller, comes down and touches their connecting isthmus. 
The u middle ” lobe, is occasionally somewhat excentric 
(fig. 12). 

The surface is punctate, but more often reticulate, like 
the impressions on the head of a thimble, but much more 
delicate. The radiate marginal fringe or frill is more dis¬ 
tinct in some individuals than in others, and this in adults is 
really not the margin itself but a free flap spreading outwards 
from the valve above it. It is often unequal in breadth in its 
semicircular extension, and projects outwards and downwards, 


858 Prof. T. R. Jones and Dr. H. B. Holl on 


giving a broad ovate outline to the ventral surface of the closed 
and perfect carapace (fig. 11 c) f which has the real marginal 
rims besides^ 

In some smaller specimens (xlii, said to be of u very 
local ” occurrence by Mr. Vine) the margin is narrower and 
simple, and the front and hind lobes arc confluent below. 

Taking the varieties together, the width of the free margin 
and the ventral confluence of the lobes are variable, being 
different in individuals. In tig. 12 (Mr. Smith’s no. 22) the 
front and middle lobes are closer together than usual, and the 
flange has not put on the crimped or goffered pattern. 

In fig. 13 a the hypertrophy of the anterior lobe (which 
is not very common in this species) has misshaped the valve 
and encroached greatly on the frilled border. The reticulation 
on the valve is irregular, but on the “ big lobe ” it is small, 
neat, and elegantly regular (fig. 13 ft). 

E. Boll figured and described some Beyrichiie of this alli¬ 
ance in the Zeitschr. d. deutsch. geol. Gres. vol. viii. 1856, 
pp. 321 and 324, as B. Jones it, Boll, figs. 1 and 2 : B. sjyinu- 
losa ( nodulosa , Boll, 1862), fig. 3 : and B. liians , Boll, fig. 4, 
from the drifted blocks of upper-Silurian limestone found in 
North Germany. Tn 1862, * Archiv Ver. Freunde Natur. 
Meklenburg,’ 16. Jahrg. pp. 133, 134, B, spinigera> Boll, 
fig. 7, and B. Maccoyana } Jones, fig. 9, were added from the 
same source. 

The margin is tubercled in B. nodulosa , and marked with 
prickles in B. spinigera; but in the other three the marginal 
frill is radiately striate, with some variations in pattern and 
intensity. The lobes differ in their proportions in all. B . 
hians is so called because in the described valve (unique ?) the 
antero-ventral edge is, as it were, pressed inward and upward 
(projecting at one spot obliquely outward), so that the carapace 
gaped there when the valves were closed, if the notch be a 
real feature and not the result of locul accident. 

Smith’s no. 13, small. Railway-cutting, Much-Weulock. 

14. Railway-cutting, Coalbrook Dale. 

17. Blue Holes, Rushal Canal. Walsall. 

20. Railway cutting, Coalbrook Dale. 

22. Lincoln Hill, ironbridge. 

25 (fig. 13 a, ft), with “ big lobe.” Railway¬ 
cutting, side of Severn, Ironbridge. 

27. Railway-cutting, side of Severn, Ironbridge. 

28. Railway-cutting, side of Severn, Ironbridge* 
Vine’s no. XUI. 

XLIIIj. (fig. 11). 

LXVI. 


1 Tick wood Beds. 
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5. Beyrichia Jonesii) Boll. 

Beyrichia Jonesii, E. Boll, 1856, Zeitschr. d. d. geol. Ge». vol. Yin. p. 322, 
figs. 1 and 2,; 1862, Archiv Ver. Fr. Nat. Meklenburg, 10. Jahr. 
p. 134. fig. 8. 

V Beyrichia verrucosa, Kolmodiu, I860, Sverig. Silur. Ostrac. p. 19, 

fig. 12. 

Y Beyrichia Jonesii\ Kolmodin, 1880, CEfv. K. Vet.-Akad. Fordhandl. 
vol. xxxvi. p. 137. 

B. Jonesii has the middle lobe relatively small and pressed 
more or less closely against the inner side of one of the lobes. 
The ventral union of the lobes, usually by a thin isthmus, is 
variable in extent. Surface of the large lobes granulate or 
tuberculate. The marginal rim well developed and radiate. 
In Kolmodin’s B. verrucosa , which he regards as B. Jonesii } 
the front and hind lobes freely coalesce, and, together with 
the margin, are tuberculated. In the latter feature this re¬ 
sembles Boll’s B. nodulosa , otherwise it resembles Boll’s 
fig. 2 (1856) and fig. 8 (1802). 

A specimen closely resembling fig. 1 of Boll’s B . Jonesii 
has been found by I)r. Holl in the Wenlock Limestone of 
Eastnor Park, below the Herefordshire Beacon, on the west 
side, near Malvern. 

6. Beyrichia admixta , sp. nov. (PI. XII. fig. 5.) 

Proportions :—L. 13. II. 7. 

These few, small, oblong valves (Smith Coll. no. 55 2 , from 
Woolhope) have three distinct subequal vertical lobes, evenly 
united below, and also the beginning or root of an obscure 
supernumerary lobe, apparently a duplication of the gigot, 
as if it were to be divided vertically, but only a part of it 
exposed. 

This form is closely allied, if not belonging, to the four- 
ridged group (. Plurijugatce ). It evidently requires a distinct 
name; admixta has reference to this intermediate character. 


7. Beyrichia lacunata , sp. nov. 
(PL XII. figs. 18, 19, 20.) 


Proportions: 


ja. 18, 20 : L. 12. H. 6. 
Fig. 19: L. 11. H. 6. 


These oblong little valves vary in dimensions, outline, and 
contour. Some are longer than others, and then have theven¬ 
tral margin somewhat incurved, instead of being straight or 
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slightly convex. The ends are unequally rounded. The 
valves all boar a raised ridge just within and concentric with 
the ventral and terminal margins; also three narrow trans¬ 
verse lobes. These freely coalesce below, and, though some¬ 
what variable, yet usually show that one (posterior), which 
forms a loop at its upper portion (being there either impressed 
with an oval pit, or formed of two short ridges meeting at 
top), curves boldly forward below, and makes one with tho 
usually straight middle lobe ; whilst another (anterior) ridge- 
like lobe goes off from (or joins) the root of the others with a 
variable curve, or even at an angle. The depressed spaces, 
or sulci, between the lobes, and between them and the strong 
marginal rim, are deep and broad. The surface of the valves 
is obscurely pitted. Ifi the loop-like depression on the gigot 
were open at the top, we should have a four-lobed Beyrichxa ; 
but in some individuals the anterior and middle lobes keep toge¬ 
ther in either an oblique or a curved position, and even nearly 
coalesce at the top (in the antero-dorsal region), as if, intend¬ 
ing to form a loop, they would imitate that of the other lobe, 
and thus make a single, curved, narrow, ridge-like lobe, having 
a loop (or oval depression) at each end. 

The form is rather rare and is new to us; we call it 
lacunata . Barvande’s B. hohemica (Byst. Sil. B. vol. i. Suppl. 
p. 498, pi. xxvi. fig. lit, and pi. xxxiv. figs. 18-22) and 
M'Coy’s figures of B. complicata (Pal. Foss. Cambr. 1851, 
p. 180, pi. i. E, fig. 3) approach in character to this species. 

Smith Coll. no. 10. llailway-cutting, Severn, Ironbridge. 

55. Woolhope. 

Vine Coll. no. xjlv. Tickwood Beds, nos. 25 and 25*. 


II. Bollia, gen. nov. 

In these Beyrichian Entomostraca the valves bear two lobes 
meeting below with a thin curved isthmus. They have also 
a marginal ridge, sometimes unequally divided ventrally. 
By the lessening of the lobes and the increase of the marginal 
rim some forms seem to show a passage into Kirkbya , The 
simple horseshoe swelling on the valve differs so much from 
the three-lobed and the plurijugate Beyrichice and from the 
corrugate form or Kladenia , that we propose to give this a 
generic standing as Bollia, in honour ot the late Dr. Ernst 
Boll, of Neubrandcnburg (sec above, p. 338). 
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1. Bollia bicollina , sp. nov. 

(PL XII. figs. 14 a 1 b f c, 15, & 16.) 

fFig. 14: L. 23. II. 15. 

Proportions: < Fig. 15: L. 22. II. 15. 

(Fig. 16: L. 9. II. 7. 

Valves oblong, with rounded and nearly equal ends ; some 
individuals proportionately longer than others: straight on 
the back, more or less outcurved on the ventral edge. The 
surface is finely punctate, and bears two lobular elevations, 
one on each side of a median bay-like sulcus, and constituting 
two irregular obliquely transverse lobes, which converge 
downwards and meet near the middle of the ventral region by 
a low, narrow, bent isthmus, sinuous in the adult, but more 
simply curved in the young state (fig. 16). The upper or 
dorsal portions of this horseshoe lobe arc swollen and project 
outvvaids, and in the larger specimens somewhat divergently, 
giving a symmetrically pinched and knobbly outline to the 
dorsal profile of the carapace (fig. 14 6). The ventral aspect 
(fig. 14 c) shows the parallel, broad, lower margins conjoined, 
and a slight median swelling at the curved neck or root of the 
lobes on the sides ; there is also a slight indication of one 
pair of the lobes more prominent on one side than the other. 

There are also two strong semilunar ridges, one at each end 
of the valve, outside the lobes and parallel with the marginal 
border, which has a slight outer rim. These two ridges die 
out opposite each other, below the curved neck of the two 
large lobes. 

In Mr. Vine’s collection, nos. XLVUii^, lxii, LXlVu, is, all 
from the u Buildwas Beds ” of the Wenlock Shale. 

A small or young form (fig. 16), with essentially the same 
features as those of 2L bicollina , occurs in Mr. J. Smith’s 
collection, no. 55 8 , from Woolhope. 

2. Bollia uniflexa , sp. nov. (PL XII. figs. 17 a, b.) 

Proportions :—L. 23. H. 16. Th. 10. 

Valves nearly semicircular, but somewhat modified by a 
slope on the antero-ventral edge, where the narrow sharp ridge 
just within the margin is much reduced in thickness. The 
middle surface of each valve is raised into a strong somewhat 
horseshoe-like or subcrescentric lobe, or rather into two broad, 
snboval, unequal lobes, obliquely transverse to the length of 
the valve, ana united below. They converge rapidly down¬ 
wards ana join ventrally by a narrow sharply curved isthmus. 
Towards the dorsal border they thicken and bulge out. A 
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deep median sulcus separates the two limbs of tins thick, 
curved, lobular ridge, and the surface of the valve sinks deeply 
all round outside the lobes, between them and the narrow 
ridge which stands just within the fore and aft margins. 
This submarginal ridge represents the thicker semilunar 
ridges in B. bicolUna, 

The surface has a reticulate ornament. The dorsal aspect 
of the carapace is irregularly subovate, blunt at the end, and 
lumpy at four spots with the ends of the lobes. 

At first sight this appears to be possibly a varietal form of 
the foregoing (p. 361, figs. 14, 15, and 16), but we find no 
intermediate stages. 

Tliis species is evidently an ally of Bollia colwallensis 
(Beyrichia), IIoll (Geol. Mag. dec. ii. vol. viii. 1881, p. 346, 
pi. x. fig. 14); and in the simply curved elevation of B . 
comma , Jones (Hil. Foss. Girvan, 1880, p. 219, pi. xv. fig. 9), 
perhaps we have a distant hoinologue of the great curved lobe, 
consituting the characteristic feature both in the unique speci¬ 
men before us and in B, bicolUna, These two are closely 
related; they may be only sexually different, but convenience 
calls for distinctive names, since a specific standing is possible. 
The Lower-Silurian B. Grewingkii , Bock (Neues Janrb. &c, 
1867, p, 594), according to the description, may also be an 
ally. 

The broader lobes and thinner semilunar ridges, together 
with the semicircular outline of the valves, distinguish B . 
unijlexa from B. bicolUna . The dorsal outlines are easily 
recognized on account of the lobes forming more isolated pro¬ 
jections in the latter species. 

Vine Coll. no. xxxvnix (only one specimen, with B, 
Klcpden^vnr. tvberculata , Salter), from bed no. 25. 

III. Klcedenia, gen. nov. (See above p. 347.) 

1. Kkrdenia intermedia , Jones & IIoll, var. marginata . 

(PI. XII. figs. 21a, b.) 

Proportions :—L. 9. H. 6. Th. 5. 

Beyru'hia intermedia, J. & II., Ann. & Mag. Nat. Hist. ser. 4, vol. iii, 
1869, p. 218, pi. xv. %. 7} Jonas & Kirkby, ibid. vol. xv. p. 55, 
pl.xvii.fig.il. 

This neat little form, one specimen of which has been col¬ 
lected by Mr. Vine (No. liv 12 , bed no. 37) agrees with the 
species referred to above, except that it has a marginal rim, 
and does not show the little foremost furrow. 

It evidently belongs to the same group as K, Wilc&ensiana , 
namely, what were called the Beyrichice corrugatce ; and the 
smooth convexity of the main portion of the valve, the very 
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short sulci, and the small but prominent midlobe, reaching to 
the dorsal edge, strongly distinguishing these species, we pro¬ 
pose to separate them from their Beyrichian allies, under the 
generic title of Klcedenia (see above, p. 347), 


EXPLANATION OF PLATE XII. 

[All the figures are magnified 15 diamotere, except figs. 8 ft and 13 ft.] 

1. Beyrichia tubercvlata (Klodcn), var. yibbota, Reuter. With the 
hypertrophied lobe. right valve; ft, dorsal view of carapace. 
Smith (’oil. no. 0 3 Dudley Castle. 

2. Beyrichia KIced mi, M'Coy, var. yrantdata, Jonas. With the big 
lobe. Smith Coll. no. 9,. Dudley Castle. 

3. Beyrichia Klci'deni, M‘Coy, subvar. mhspu$a } Jones, a, right valve; 
b , dorsal view of carapace. Vino Coll, xliv^ Bed 46. 

4. Beyrichia Kkvdeni, M‘Uoy, var. intermedia , Jones. Right valve. 
Smith Coll. no. 55 4 . Woolhope. 

5. Beyrichia admirta , sp. nov. Right valve. Smith Coll. no. 55 r 
Woolhope. 

0. Beyrichia Klcedeni, M‘Coy, var. nvHorosa , Jones. Left valve, with 
one sulcus on the gigot. Vine Coll. xlvi. Tickwood Beds. 

7. The same. With two sulci on the gigot. Smith Coll. no. 34. 
Woolhope. 

8. Beynrhia KUrdeni , M'Ooy, var. tuberculata , Salter, a, left valve ; 
ft, portion magnified about 25 diam. Smith Coll. no. 18. Wool- 
hope. 

9. The same, smaller form, stibvar. rlama, a, right valve; ft, dorsal 
view of carapace. Vino Coll, xlvii. Shales over Wenlock 
limestone. 

10. Beyiiehia Kladeni , var. scotica , nov. Hollow cast of a left 
valve. Mrs. Gray’s Coll. Near Girvan. 

11. Beyrichia Maccnyiana, Jones, a, left valve; ft, dorsal view of 
carapace: c, ventral aspect of carapace. Vine Coll, xliii,. 
Bed 25. 

12. Beyrichia Macaryiana , Jones. Right valve. Young or variety. 
Smith Coll. no. 22*. Lincoln IIill. Ironbridge. 

13. Beyrichia Maccoyiana, Jones, a, right valve, with u big lobe j” 
ft, portion of the hypertrophied lobe, magnified about 50 diam. 
Smith Coll. no. 25. Railway-cutting, Ironbridge. 

14. Boliia bicollina , gen. et sp. nov. a, left valve; ft, dorsal view of 
carapace ; c, ventral view. Vine Coll, xlviiIj. Bed 22. 

15. The same. Right valve. Vine Coll, xlviii*. Bed 22. 

16. The same, young. Loft valve. Smith Coll. no. 65 # . Wool- 
hope. 

17. Boliia unifiexa , gen. et sp. nov. a } right valve ; ft, dorsal view 
of the carapace. Vine Coll. xxxvui v Bed 25. 

18. sp. nov. Loft 1 gmith 0oU n0 ** 

10. The V same. Right valve. ( Vi™ nin°^v tw o/s 

20. The same. Right valve. ) Vme 0oU - XLV - ^ 26 - 

21. Ktcudenia intermedia, Jones & IIoll, var. marginata, nov. a. 
left valve; 6, dorsal edge. Vine Coll. uv,,. Bed 87. 

22. Beyrichia cormnna, nov. a, right valve; b, dorsal view of cara¬ 
pace. Smith Coll, no. 19. Donnington, near Stoke-Edith. 
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XXXI .—Professor Claus and the Classification of the Arihro- 
poda . By E. Eav Lankester, M.A., LL.D., F.R.S., 
Jodrell Professor of Zoology in University College, 
London. 

A translation appeared in the Ann. & Mag. Nat. Hist, for 
February 1886, p. 168, of a note published'by Prof. Claus of 
Vienna, in the ‘ Anzciger ’ of the Imperial Academy of Sciences 
of Vienna, December 17, 1885. 

The article in question astonished me, since T found that it 
consisted chiefly of an exposition by Prof. Claus of those 
views on the classification* of the Arthropods, and especially 
on the relationship of the Eurypterina and Limuhis to the 
Arachnids, which I formulated in 1881, and have for nearly 
five years defended single-handed. My astonishment was 
due to the fact that Prof. Claus makes no allusion whatever 
to my writings on the subject, but puts my views forward 
as his own. I have in consequence addressed to the Secretary 
of the 11 Mathem.-naturwiss. Klasse ” of the Imperial Aca¬ 
demy of Sciences of Vienna a communication which I wish 
to place before English readers, inasmuch as Prof. Claus’s 
statement, to which it refers, lias been translated and pub¬ 
lished in thiB Magazine. The communication is as follows :— 
My attention has been called by my colleague Prof. 
Moseley, of the University of Oxford, to a note by Prof. 
Claus, of Vienna, published in the 1 Anzeiger der kais. Akad. 
d. Wiss. in Wien’ of Dec. 17, 1885, n. 250. 

In this communication (as Prof. Moseley ha? pointed out 
to me) the views which I published in 1881, in my memoir 
“Limulus an Arachnid,” as to (1) the relationship of the 
Arachnida to the Gigantostraca and to the Xiphosura, and 
aB to (2) the classification of the Arthropoda, also as to 
(3) the unnatural character of the divisions Branchiata and 
Tracheata, and (4) the nature of the antennas of HexApoda, 
Myriapoda, and Peripatus, and the absence of corresponding 
organs in Arachnida, are adopted and reasserted by Professor 
Claus. 

Professor Claus makes use of the facts adduced by me in 
order to sustain the theoretical conclusions which he has also 
taken from me, and he does not add any argument to those 
which he has thus appropriated. Nevertheless Professor 
Claus does not mention my nune in connexion with this 
matter ? and appears to put forward these views as originating 
with hnnself. 

I am gratified to find that my learned colleague of the 
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University of Vienna lias at length come to the same conclu¬ 
sion on this subject as that which I published in 1881, and 
have taught for many years. But 1 do not think that it is 
right that he should present these views to the Imperial 
Academy of Vienna as originating with him when they are 
well known to the zoological world as having originated with 
me, and arc totally opposed to the views which he himself 4 
has hitherto held and taught in his well-known text-book of 
Zoology. 

I appeal therefore to the justice of the members of the 
Imperial Academy of Sciences of Vienna to permit me to 
publish in the pages of the same Journal in which Prof. 
Claus has appropriated my views to himself a statement of 
my claims to the origination of those views. 

I am not able to suppose that Prof. Claus lias indepen* 
dently come to the same conclusions on this subject as tliose 
which I have advocated, inasmuch as he received a copy of 
my memoir, u Limulua an Arachnid/’ at the time of its 
publication four years ago, and has lately, in one of his own 
publications, referred to statements of mine in an essay on 
the structure of A pus cancrijbrmis , which appeared in the 
same journal in which that on a Limulus an Arachnid” was 
published. This memoir was also issued in conjunction with 
the latter essay under the separate title u Studies on Anus, 
Limulus, and Scorpio,” and was sent by me to Prof. Claus 
in that form. Apait from the fact that these memoirs were 
separately and specially sent to Prof. Claus by me, 1 have 
good reason to believe that he does not neglect to make him¬ 
self adtjuainted with the contents of the * Quarterly Journal 
of Microscopical Science/ in which periodical they were first 

I mblished. I must therefore conclude that my essay “Limu- 
us an Arachnid ” was known to Prof. Claus. 

I will now proceed to quote certain passages from Prof. 
Claus’s recent note in the ‘ Anzeiger ’ of the Academy, and 
compare them with passages from my memoir of four years 
since. 

I. Prof. Claus*says, “the Mites are degraded members of 
the class Araehnoidea.” This view I had already advocated 
in my little book 1 Degeneration ’ (Macmillan & Co., London, 
1880), p. 50. It is also expressed in the memoir “ Limulus 
an Arachnid,” where I have classified the Arachnida* iu 
three grades, viz.:—1, Haematobranchia, including the Gigan- 

* I have since proposed (Trans. Zool. Soc. vol. xi. p< 879) to modify 
these terms as follows, vis.:—1, Delobranchia ; 2, Embolobrancbia $. 

8, Lipobranchia. 

Ann, dc Mag . N, Hist Ser. 5. Vot xvii. 


25 



868 


Prof. E. Bay Lankester on the 

tostraca and Limulus; 2, Aerobranchia, including the Scor- 

J ions and Spiders; and 3, Lipobranchia, including the 
'setidoscorpiones, Galeodes, the Opiliones, and Acarina. 

II. Prof. Claus says, “ the class Araohnoidea, the starting- 
point of which must probably be sought in the great Palaeo¬ 
zoic Gigantostraca with their resemblance to the Scorpions, 
hitherto regarded as Crustacea upon insufficient grounds.” 

It would be more correct to say, “ hitherto regarded by 
Professor Claus as Crustacea upon insufficient grounds,” since 
the close affinity of Limulus ana the Gigantostraca to the Scor¬ 
pions was demonstrated inmy memoir “Limulus an Arachnid,” 
published as long ago as 1881. The whole purpose of that 
memoir was to establish this close affinity. That purpose 
was effected by a detailed comparison of segment with seg¬ 
ment and organ with organ in the two series of Arthropod^ 
compared. I showed not only that the segments agreed with 
one another in Limulus and the Scorpion, but that the position 
and modification of such important parts as the genital oper- 
cula is actually coincident, and that the chilaria (metastoma) 
of Limulus and the Gigantostraca (often erroneously reckoned 
as modified limbs) are identical with the metasternum of 
Scorpio . I was able to show that the gill-books of Limulus 
agree in structure and position with the pectines and the 
lung-lK)oks of Scorpio . I have since, in other memoirs, de¬ 
monstrated the exact equivalence in minute structure and 
general relations of (1) the internal cartilaginoid sternum 
or entoehondrite of Limulus , Scorpio, and My gate (Quart. 
Journ. Micr. Science, January 1884) j (2) of the lateral and 
central eyes o i Limulus and Scorpio (Quart. Journ. Micf. Sci. 
January 1883) ; and (3) of the coxal glands of Limulus with 
the similar glands discovered by me in Scorpio and Mygah 
(Quart. Journ. Micr. Sci. 1884, and Proceed. Boy. Soc. 
1882). Other points of agreement I have also insisted upon k 
in the above memoirs, and in one just published by the Zoo¬ 
logical Society of Loudon (Trans. Zool, Soc. vol. xi. 1885), 
which 1 will not here further enumerate. 

It seems to me an extraordinary thing # that Prof. Claus 
should omit all reference to these published researches and 
the conclusions formulated by me, and should declare that 
“ hitherto” (that is to say until the publication of his Note 
in the ‘Anzeiger ’ of the Imperial Academy) the PaUeo&oic 
Gigantostraca have been regarded as Crustacea. 

III. Professor Claus proceeds further to say:—“Hitherto, 
evidently, far too much stress has been laid upon this last 
agreement [viz. branchial respiiation] in the division of the 
Arthropoda into Branchiata and Tracheata, without taking 



Ofoszfytmtion &f the Arthropoda, 36 ? 

into consideration that the breathing by air-spaces may have 
been developed in different ways and at different times in the 
terrestrial forms, and that consequently no primarily decisive 
morphological value is to be ascribed even to the possession 
of trachea*.” Here again Prof. Claus is simply repeating a 
statement made four years ago by me in the following words; 
his u hitherto ” is totally without justification, excepting so 
far as it applies to his own systematic treatises. 

In c< Lirnulus an Arachnid ” I say, u Whatever may be 
the conclusion arrived at in the future in reference to the 
affinities of the Hexapoda and Myriapoda, the result of the 
recognition of the intimate relationship of Scorpio and Limit* 
lus must be, I think, to break up the artificial group of Arthro* 
poda Traclieata by the separation of the Scorpions, Spiders, 
and Mites from any special connexion witli it.” And again, 
in another passage of the same essay, my words run : u It 
seems to be in the highest degree piobable that there is no 
such a group to be recognized as the Tracheata. Trachea* 
have probably developed independently in Peripatus, the 
Insecta, and again in Arachnida.” 

IV. Proceeding to formulate the conclusions which he has 
taken bodily from me as to the probable genealogy of the 
chief groups of the Arthropoda, Prof. Claus states that the 
stem of the Crustacea and that of the Arachnida are united 
at the base, whilst the Insecta Hexapoda and Myriapoda 
form a third series, <{ for the derivation of which the remark¬ 
able Annelid-like Onychophora (Peripatus) appear to be so. 
significant.” 

This is a simple and direct description in words of the 
genealogical tree of the Arthropoda given at the end of my 
article “ Limiting an Arachnid,” with this difference, that 
whilst I have represented the Crustacea and the Aradhnida 
two main stems with a common base, and Peripatus as a 
third and independent stem, I have indicated a hesitation to 
decide on referring the Insecta Hexapoda and Myriapoda to * 
the stem of Peripatus absolutely, and have considered the 
possibility of their derivation from either the Arthrostracous 
Crustacea or the tracheate Arachnida. 

In the text of the essay I have, however, weighed the 
three possibilities suggested, and have given tne reasons for 
considering the Insecta Hexapoda and Myriapoda to bo derived 
from Peripatus, The most important of these reasons is 
pointed out . by me to be dependent on the character of the 
antennas of the Crustacea on the one hand, and of those of 
Peripatus and of the Insecta Hexapoda and Myriapoda on the 
other hand—-the latter being apparently identical with the 

25 * 
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prostomial tentacles of Cheetopod worms, and not (as I sug¬ 
gested, in 1873, are the antenna* of the Crustacea) truly 
postoral appendages which have acquired a secondary praoral 
character by the backward shifting of the oral aperture. This 
view as to the Cluetopod affinities of the antennae of Pcripatm 
and Insects, and as to the contrasted and totally distinct origin 
of the Crustacean antenna*, is adopted from my writings by 
Prof. Claus. My words in “Limulus an Arachnid” are: 
“ The antennas of Hexapods and of Myriapods may be, as pro¬ 
bably are those of Peripatus, non-appendicular prostomial an¬ 
tennas.” And again, “The antennae of Peripatus probably 
are identical with the similar organs of Chsetopoda, and are 
not originally postoral appendages.” F urther, in the memoir on 
the “Appendages and Nervous System of Apus,” published 
in the Quart. Journ. Micr. Sci. in 1881, 1 say (p. 368):— 

“I have long been of the opinion which Piofessor Claus 
appears to hold, that the appendages of the Arthropoda are 
homologous (or, to use a more distinctive term, 4 homo¬ 
geneous’) with the appendages of the Chsetopoda; and on 
this account 1 considci it a proper step in classification to 
associate the Cheetopoda with the Arthropoda and ltotifera in 
one large phylum, tne Appendiculata (see “ Notes on Embry¬ 
ology and Classification,” Quart. Journ. Micr Sci. 1876, and 
Preface to the English translation of (jregenbaur’s L Elements 
of Comparative Anatomy ’). 

“ At the same time 1 have not been led to conclude, as 
does Prof. Claus, that only one pair of the Crustacean 
antennae are to be regarded as primarily postoral in position 
and as representing the appendages of an originally post¬ 
oral somite * ; but i think it probable that both antennse are 
in this case, and that in the Crustacea there is no represen¬ 
tative of the antenna? or tactile processes of the cephalic lobe 
of Clicetopoda. Whilst this appears to me probable in regard 
to the Crustacea, it yet seems to me very possible that the 
antennae of Peripatus and of Hexapod and Myriapod insects 
may represent true processes of the cephalic lobe or prosto- 
mium, as seen in Chtelopoda.” 

I have independent reason for concluding that Professor 
Claus has read the passage just quoted. He makes use of it 
in giving the characters of the three stems of Arthropoda* 
which he now adopts in accordance with my views as follows, 
so far as the question of antennse is concerned. 

He gives as characters :— u Series I. (Crustacea). Two 


♦ By an error of the press the original here quoted reads u two origi¬ 
nally postoral somites K R. L. 
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pairs of antennas, the second of which represents the first 
pair of trunk-members removed forwards.—Series II. (Gigan- 
tostraca, Arachnoidea). Absence of the anterior antennas.— 
Series III. (Onychophora, Myriapoda, Insecta). With an 
rior pair of antennas, representing the frontal tentacles of the 
Annelida/’ 

With the exception of the fact (to which I will return 
below) that Professor Claus regards only the second instead 
of both pairs of Crustacean antenn® as representing trunk- 
members which have been removed forwards, this statement 
is identical with that made by me as follows in li Limulus an 
Arachnid,” and is contrary to the views advocated by Pro¬ 
fessor Claus prior to my publication. Speaking of the 
probable ancestral history of the three great stems of Arthro- 

f )oda recognized by me and now adopted without acknow- 
edgment by Professor Claus, I say :— u In the interval 
between the giving off of Pcripatus and the production of the 
Pbyllopod-like ancestors of the Crustacea from the aquatic 
Pro-Arthropoda a vast change had to be effected in regard to 
appendages, as well as in the fusing of the ncrve-cords, abo¬ 
lition of nephridia, production of a compound eye, striatum of 
muscular tissue, &c. The prostomial anlennce disappeared , 
and their place was taken first by one, then by two pairs of 
postoral appendages, which gradually acquired a precoral 
position, as actually occurs in their individual growth in the 
embryo at the present day. . . . The other appendages pro¬ 
bably all acquired at one stage a development of their basal 
portion, which served as an accessory organ for the purpose 
of bringing food to the mouth and, in some degree, in crashing 
such food (as seen in Apus). . . . The definite Crustacean 
character was attained when two pairs of appendages had 
become precoral and at least three pairs specialized as jaws 
and no longer locomotor. . . . Probably none of the known 
Merostomata suffice to give us a true picture of the structure 
of the ancestral Merostomata from which they were ail 
derived. Probably these ancestral Merostomata were devoid 
qf the prostomud antennm —the non-appendicular antennae. 
At the same time none of their postoral appendages had 
become definitely preeoral in position and nerve-supply, 
though not less ana probably not more than six pairs of 
pediform appendages were closely set round the mouth, their 
bases acting as powerful manducatory organs.” 

I then proceed to state the probable mode of the derivation 
of the Xiphosura, the Eurypterina, and the living Arachnida 
from these primitive Arachnids, destitute both of the prosto¬ 
mial antennas characterizing Peripatus and its descendants, 
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and of the migrated Rubstitutional antenn® (postoral appen¬ 
dages which have become pr®oral) of the Crustacean aeries. 

V. With regard to the fundamental theory on which 
these views as to the difference of the nature of the antenn® 
in Crustacea on the one hand and in Peripatm , Hexapods* 
and Myriapods on the other hand depend, namely the theory 
that a forward movement of limbs or appendages belonging 
to body-segments has taken place in the Crustacea, so as to 
make appendages which were originally postoral actually 
prceoral, it appears that my publication m 187.3 in the Ann. 
& Mag. Nat. Hist., entitled “ The Primitive Cell-layers of 
the Embryo as the Basis of Genealogical Classification of 
Animals,” contains its first expression, and is anterior to 
the adoption of any such view by Prof, Claus even in regard 
to the limited sphere of application offered by the second pair 
of Crustacean antenna?. I do not find this theory of the move¬ 
ment forwards of a pair of postoral limbs so as to become pr®oral 
antenna* expressed in the editions of Prof. Claus’s 1 Grundztige 
der Zoologie ’ which preceded the publication of my sugges¬ 
tion on this subject, nor lias he clearly formulated it until the 
present occasion. In the Ann. & Mag. Nat. Hist for May 
1873, p. 336, I wrote :— u Much more likely, it seems, is the 
explanation that the oral aperture shifts position, and that the 
ophthalmic segment alone in Arthropoda represents the pro- 
stomium, the antermary and antennular segments being 
aboriginally metastomial and only prostomial by later adapta- 
tional shifting of the oral aperture. 

VI. With regard to the one point in the morphology of 
the Arthropoda in regard to which Professor Claus has 
refrained from adopting my views I may say a few words. 
The difference between us is this : I have suggested that both 
the first and second pairs of Crustacean antenna* were originally 
postoral appendages (limbs of the body-segments), ana hate 
nothing to do with the prostomium. Professor Claus holds 
that the first pair of Crustacean antenn® are truly prostomial 
and comparable to the Annelids' prostomial tentacles, whilst 
he has adopted my theory of 1873 in so far only as the second 
pair of antenn® are concerned. 

There are reasons for and against each of these views as to 
the nature of the first pair of Crustacean antennas. But l 
will here only observe that, in accordance with my view of 
their nature, the fact that the first pair of appendages must 
have shitted forward at an earlier period in ancestral histoiy 
than the second explains in a large measure the closer and 
more constant association of their nerve-supply with the 
cerebral ganglion and their somewhat greater departure from 
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the normal form of somatic appendages than is observed in 
regard to the second pair. I do not think it improbable that 
at some future date Professor Claus may adopt the view which 
I have advocated as to the first, just as he has adopted it in 
regard to the second pair of Crustacean antennae; and I am 
therefore anxious to take the present opportunity of insisting 
upon an important piece of evidence in its favour wh»ch has 
come to light through my researches on the relationship of 
Limuius to the Araclmida. Packard, as is well known, dia- 
covered the u brick-red glands ” of Limuius, the structure of 
which I have since investigated (Quart. Journ. Micr. Sci. 
January 1884). These glands are similar in essential 
structure to the H shell-gland ” of the Entomostracous Crus¬ 
tacea. I discovered that they exist in Scorpio and also in 
MygaU in a highly developed condition, and have given to 
them the name u coxal glands,” on account of their relation 
to the coxse of the piosomatic appendages. In none of the 
Arachnids ( Limuius , Scorpio } and Mygale) do these glands 
open to the exterior in the adult animal But Mr. Gulland, 
in my laboratory in London, and Mr. Kingsley, in Boston, 
Mass*, have independently ascertained that in the young 
Limuius the cojto! gland opens to the exterior on the basal joint 
of the fifth pair of appendages (Quart. Journ. Micr. Sci. 1885). 
Now in the Crustacea Entomostraca the shell-gland opens to 
the exterior at the base of the second pair of maxillae. If 
we reckon the first pair of Crustacean antennae as the 
equivalent of the first pair of appendages of the Arachnidft, 
as is the case according to my long since published view 
of their nature, then we arrive at the striking result, 
pointed out by Kingsley, that the Crustacean shell-gland 
and the Arachnidan coxal gland open in both cases at 
the base of the fifth pair of appendages. On the other hand, 
if Professor Claus is right in considering the first pair of 
Crustacean antenna*, as essentially piostomial, and in regarding 
the first pair of Arachnidan appendages as the equivalent of 
the second pair of Crustacean antennae, then the shell-gland 
of Entomostraca loses its agreement in position with the 
coxal glands of Arachnids,‘ and has to be assigned to the 
fourth pair of true somatic appendages instead of the fifth. 
The argument is, X admit, not a conclusive one, since the 
Pro-Arthropod must have been, like Peripatus , provided with 
a nephridium (from which shell-gland and coxal gland are 
derived) at the base of each pair of appendages. Never¬ 
theless it has weight in a question which can only be decided 
by the accumulation of converging evidence; ana it is, coeteris 
paribus, more likely that the coxal glands and the shell- 
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gland are identical nephridia than that they represent those of 
different segments. 

VII. Lastly, I wish briefly to point out that Professor 
Edouard Van Beneden of Lifcge was the first naturalist since 
Htruus-Diiickheim to insist upon the necessity of regarding 
Limulus as an Arachnid. In 1871 (Socidtd Entomologicjue 
de Belgique) he briefly expressed this view as the result of an 
examination of the embryos of Limulus ; but he did not 
attempt to support it by any detailed comparison of the 
organization ot the Xiphosura, Eurypterina, and Arachnida, 

Had Professor Claus done justice to his predecessors in the 
discussion of the classification of the Avtnropoda, he would 
have cited the views of the professor of Li£gc as well os my 
own detailed observations and speculations, which, I am glad 
to acknowledge, owe their existence to the brief but suggestive 
publication of my friend Edouard Van Beneden. 


XXXII.— Contributions towards the Knowledge of the Nervous 
a?id Muscular Systems of the Horny fywnges. By Dr. K. 
VON Lendknfeld*. 

One of the Australian species of Eusnongia, which is identical 
with Euspongia anfractuosa , Carter f, shows in many respects 
remarkable differences from the known structure^ of thecommon 
bath-sponge, Euspongia officinalis. The sponge is massive, 
and has short, lounded, finger-like processes. Each of the 
latter contains a wide cylindrical cavity running in the direc¬ 
tion^’ its length, and w hich externally looks very like a wide 
oscular tube. These wide tubes open below into a system of 
anastomosing lacunas. The whole dermis is rich in pores. 
,A very elegant sand-net is diffused between the regularly 
distributed pore-sieves. On closer examination it is seen that 
the tubes in the digitiform processes are lined with a 
membrane of exactly the same structure. This applies also 
to the lining of the lacunose cavities in the interior of the 
sponge. The tubes and lacurne arc not oscular tubes, and do 
not belong to the true sponge-body, but form a vestibular 

* Translated by W. 8. Dallas, F.L.8., from the < Sitzungsberichte der 
konigl. preuflsischen Akadexnie der Wissenechaften zu Berlin/ Iftlifi 
pp. 1015-1020. ' 

t Ann.& Mag. Nat. Hist. wr. 5, vol. xv. p. 310. 
t F. E. Schulze, “ Untersuchunffen uber den Bau und die Entwicke- 
luiitf der Spongien.—VII. Mittheilung. Die Familie der Spongidb " 
(Zeitscbr. f. wise. Zool. Bd. xxxii. pp. 601 et * * 
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Space, which is connected only with the afferent canal-system* 
On the inner surface of the tubes and in the walls of the 
lacunas no oscula are to be found. This vestibular structure 
consequently differs considerably from that which I have 
desciioed in the case of the Aulenidae # . It resembles that 
occurring in the Nardorus forms. 

The oscula are small and are always arranged in rows. 
These rows traverse the finger-like processes in a longitudinal 
direction. The finger-like processes are 10-20 millim. thick, 
and of about the same length. The oscula are 1-2 millim. 
broad, circular, and placed at pretty regular distances of 10- 
15 millim. apart. 

In the skeletons we see no trace of oscula. In place of the 
rows of oscula there are in them deep furrows, wnich some¬ 
times extend down into the central pseudo-oscular tube. In 
the living sponge nothing can be seen of these furrows, which 
are completely filled with sponge-tissue. It is true that this 
tissue has no skeletal support, and in dried specimens this 
part appeals much depressed and as having fallen in. 

In tiansveisc sections we see that the tissue which forms 
this part is very loose and lacunar. The groups of flagellate 
chambers between the broad and irregular, generally longi¬ 
tudinally-directed canals arc small and not very numerous, 
in fact far less numerous than those of the much denser 
skeletiferous part, which is furnished only with small canals. 
These large canals and lacunas coalesce to form the short 
oscular tube ; they all belong to the efferent system. 

While even in this furrow and its structure we have a 
remarkable peculiarity presented to us, we find much more 
interesting characters on careful microscopic examination. 

The skeleton is a very finely reticulate Euspongta skeleton. 
The main radial fibres are but little branched and bear sand. 
The uniting fibres, on the contrary, are free from foreign 
bodies and much ramified. They form numerous anasto¬ 
moses. Their average thickness differs in the different 
varieties, and varies between 0 01 and 0*02 millim. At the 
maigin of the furrow all these uniting fibres terminate in very 
sharp ensiform points, which stand so close together that the 
wall of the furrow appears densely spinose. There can be no 
doubt that this spinosity is a defensive arrangement against 
such foreign intruders as may attempt to penetrate into the 
sponge-body from the wide oscular tubes and lacunae of the 
efferent system. 

# Lendenfdd, “Ueber den Baa der Homschwamme,” Zool. Aozeiger, 
1865. 
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From the pointed ends of the horny fibres descends a mem¬ 
brane which completely separates the lacunar tissue of the 
groove from the rest ot the sponge-body. Below this mem¬ 
brane is repeatedly interrupted, and here the efferent canals 
come through. We find a membrane of this kind on each 
side of the lacunar groove, and these membranes line the 
side-walla of the groove throughout their whole length. 

On close examination of thin transverse sections it is seen 
that this membrane is composed of parallel fusiform cells, 
which stand perpendicularly to the outer surface of the Bponge, 
all of them descending radially towards its interior. They form 
several layers in the above-mentioned membrane—generally 
three. The membrane itself is of uniform thickness throughout. 
These cells run out at both ends into extremely fine points. 
They are 0*J inillim. in length and 0*003 millim. in breadth 
at the middle. The oval nucleus is placed about the middle 
of the length ; it is. however, not placed axially, but more or 
less laterally. In tne neighbourhood of the nucleus there is a 
very small quantity of ordinary protoplasm, while all the rest 
of the cell consists of a substance which differs essentially 
from the contents of ordinary fusiform cells. Thus it con¬ 
tains distinct, small, but strongly and doubly refractive, 
rounded granules, imbedded in a homogeneous transparent 
substance which is but slightly and simply refractive. The 
granules are in part verv regularly arranged, so that a sort of 
transverse striation of the fibres is produced. The granules 
do not combine to form doubly refractive disks, and the regu¬ 
larity of their anangement is not always equal in degree. In 
examining material in spirit one easily sees that these mem¬ 
branes of the walls of the groove are strongly contractile, and, 
indeed, that they always contract in a radial direction. By 
this means the outer surface of the tissue occupying the groove 
is more or less lowered; and in the very considerable 
variation of depth to which the surface of the tissue occupying 
the groove sinks in different specimens, we have the expres¬ 
sion of the action of the radial contractions of these mem¬ 
branes. m 

I think we may conclude from the above-cited observations 
that these membranes are muscles and the cells composing 
them muscle cells; and, further, that these muscle-cells in 
their peculiar structure make the transition from the smooth 
to the transversely-striated fibres. 

In transverse sections through the margins of the groove 
we see that a peculiar organ is seated upon the upper outer 
margin of this muscular membrane. We then find the mem* 
brane suddenly increased to twice or three times its diameter 
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elsewhere. This line of thickening can be accurately studied 
in thin sections, when we find that it does not consist of 
fusiform cells. Large globular nuclei are very distinct here, 
and these appear to be imbedded in a granular substance* 
This substance no doubt belongs to cells the boundaries of 
which are not distinct. From this marginal thickening granu¬ 
lar threads issue laterally, which run tangentially in the 
exterior dermis of the sponge, and may sometimes be traced 
to considerable distances. Above, on these distal thickenings 
of the muscular lamella, there stand fusiform sense-cells. 
The basal extremities of all these cells, which are diffused over 
a tolerably broad zone, are curved towards the above-mentioned 
thickening, and stand in direct connexion therewith. No 
ramification ot the basal process was observed. The cell- 
body itself has the ordinary form. The cells are about 0*03 
millirn. long, and 0*002 millim. broad in the middle at the 
nuclear dilatation. In the cell-body, after treatment with 
osmium, we find those characteristic dark granules which have 
been discovered by Jickeli* in the sense-cells of the Hydroida, 
and which also occur in the sense-cells of the Sponges, and 
here furnish a particularly distinct and valuable criterion. 

I believe that the above-described structures on the distal 
margin of the muscular membrane are to be interpreted as 
follows:— 

The whole thickening, which is interrupted only here and 
there, consists of ganglion-cells, the nuclei of which are dis¬ 
tinct in preparations, although their contours do not appear 
distinctly. The granular threads which are given off from 
these ganglia in a tangential direction are nerves which esta¬ 
blish the connexion of the ganglia with more distant and at 
present still unknown structures. 

From the above description it appears tnat the zone of 
sense-cells runs along the upper margin of the muscular mem¬ 
brane, so that two bands of sense-cells are formed, bordering 
the tissue filling the groove at the surface. 

I believe that this structure of our sponge may be directly 
compared with the annular nerve of the Oycloueural Medusas 
(Eimer), and indicates that the Sponges, being capable of a 
development similar to that of those Cniaaria, were probably 
not so very different from them as we commonly suppose. It 
must indeed be admitted that, by convergent development, a 
resemblance may here have been produced which does not 
justify any phylogenetic conclusions, especially as these 
structures m the Sponges are mesodermal and not subepifhe- 

♦ Ueber den Ban dor Hydroidpolypen,” in Morphol. Jahrbucb, 
Bd. viii. 
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lial as in the Hydrornedusie. To enter into more detail upon 
this subject, however, would lead us further than seems to be 
permissible in a preliminary communication* 

If 1 now glance back briefly over our knowledge of the 
nervous and muscular tissues of the Sponges, it may, on the 
one hand, be useful to my collaborateuvs in this department; 
while, on the other hand, such a summary may serve as a 
foundation for general morphological investigations. 

In the first place, F. E* Schulze, the founder of modern 
spongiology, demonstrated that in many sponges particular 
fibre-cells, and even combinations of fibre-cells, are contractile. 
This discovery thatthelong-known movements of adult sponges 
(larvte, young Spongillce , &c. move without contractions of 
fibre-cells) aie caused, not by a contraction of the funda¬ 
mental substance or of the epithelia, but by contraction of 
definite elements adapted to this purpose, has been repeatedly 
confirmed by myself and others. 

In the year 1880 C. Stewart demonstiated u palpocils n in 
Grantia compressa before a meeting of the English Royal 
Microscopical Society. I am not in a position to offer any 
opinion upon this statement, which only came to my know¬ 
ledge a few months ago. 1 indeed regard the existence of 
sense-hairs upon the sense-cells discovered by me as probable 
upon h priori grounds, but I have never seen palpocils. . 

I have investigated a number of Australian Calcispongim, 
Myxospongias, and Horny Sponges, and have found upon 
some, although only a few of them, cells which I regarded as 
nervous. Among the Horny Sponges I have hitherto tested 
in this respect only the Auleninm and the genus Euspongia 
(the Australian species). The actual results in these groups 
are as follows:— 

Sycandra arborea , H&ckel. The sense-cells form a ring at 
the entrance of the afferent canals. 

Orantessa sacca , R. v. L. The sense-cells stand in groups 
at the entrance to the afferent canals. 

Vosmceria gracilis . R. v. L., and Sycandra pila , R. v. L. 
The sense-cells stand in groups at a greater distance around 
the incurrcnt apertures, 

Leucandra saccharata , Iltfckel, and Leucandra meandrina , 
R. v. L. The sense-cells stand in groups which are scattered 
irregularly over the surface. 

Leucetta microrhaphis and Leucaltis Helena^ R. v, L. The 
sense-cells are scattered singly over the surface, but appear to 
be more numerous in the vicinity of the incurrent orifices. 

Aulena villosa , R. v. L. The sense-cells are placed in 
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small groups at the lines of union of the membranes, which are 
extended in the vestibular space. 

TIalme globosa , R. v. L. The sense-cells stand m groups 
at the edges of the membrane which are extended in the 
lacunar spaces of the afferent canal-system. 

Euspongia canaliculate It. v. L. The sense-cells form 
zones which surround at the surface the lacunar dilatation of 
the efferent canal-system. 

These isolated observations do not enablo us to draw any 
general conclusion, as the observations on the various species 
are so very different. 

I have already indicated * that Schulze’s denomination of 
the contractile elements as u contractile fibre-cells ” is no 
longer necessary, and may now be replaced by the designation 
u muscle-cells,” seeing that nervous elements have been 
found with them. 

Both the muscle- and nerve-cells are mesodermal. The 
epithelia Of the Sponges nowhere appear to be further deve¬ 
loped after the fashion of the higher Coelenterata* Both 
endoderm and ectoderm always remain simple f. 


XXXIII.— A few Remarks on Mr. Butler's Notes on the Genus 
Teriaa. By W. L. Distant. 

In the last number of this Magazine I have read with no 
inconsiderable interest a paper by my friend Mr. Butler, entitled 
u Notes on the Genus Tertas . in this communication the 
author, after expressing the very sound opinion Chat “ it is quite 
impossible for any one, in our present profound ignorance of 
the earlier stages of most of the species and our imperfect 
knowledge of those of all, to lay down the law as to which 
of these forms is worthy of a distinctive name and which not,” 
has still been compelled to describe twelve new species, and 
also to again do me the kindness of not only reviewing some 
of my recent work, but also to contribute much readable criti¬ 
cism thereon, and to offer many alternative suggestions for my 
consideration. Under these circumstances I have felt it 
would be discourteous to any longer refrain from affording 
such explanation as is possible to one who has taken the 
trouble to read ray remarks, and also I have considered it 
necessary to myself to show that the views I had the temerity 

* Zoologiseher Anseiger, no. 186. 

f Haokel has described some Oalciapongea with locally plurilaxnellar 
endoderm, but hitherto this statement has not been confirmed. Bee also 
Vosmaer in Bronn’e i Klnssen uud Qrdnungen des Thierreiches: Porifera,’ 
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to state remain entirely unmodified, but rather strengthened* 
by the criticism which Mr. Butler has presented, 

I will further preface my remarks by an assurance to mr 
friend that I am actuated by no splenetic motive, that I 
have no belief that anything that can be adduced or argued 
can now alter or modify the various specific dogmas with 
which his name is, and will be, indissolubly united; nor do 
I, on the other hand, imagine that such criticism as he 
has afforded on my behalf is less friendly than that which 
he has already presented to most of his contemporaries. At 
the same time, I cannot disguise the fact that in following Mr. 
Butler through any monographic paper which he has written, 
X have seldom failed to have the misfortune of disagreeing 
with some of his specific discriminations, and have sometimes 
not hesitated to publish my dissent from the same. 

The opening of this Teriad campaign will be found in 
the ‘Annals’ for 1885, vol. xvi. p. 336, where, after some few 
paragraphs, the following peroration is reached:—“flowever 
I am willing to accept his admission—a*rash one for an ento¬ 
mologist to make—‘ I treat this species as a variety’ (see 
p. 321). I know of many lepidopterists who do this; but 
Mr. Distant is tbe first who lias boldly come forward and 
confessed it.” 

Now this formidable quotation is a statement which, I 
am glad to have an opportunity of stating, still in every way 
exactly expresses my views. The meaning is very simple 
and very clear. Boisduval described what I consider a form 
of Nepheronia hipjria as a distinct species under another name, 
and I could only write, “ I treat this species ” (meaning 
Boisduval’s creation) “ as a variety of N. kippia Mr. 
Butler has described many “species” (probaoly even ex¬ 
celling the number of those of Walker), and naturally not a 
few of these have been, and are constantly (though termed 
“species”), treated by some entomologists as simple varieties 
of other species. Ilence I am afraid I cannot accept Mr. 
Butler’s great compliment of being “ the first who has boldly 
come forward and confessed it.” 

We now come to the question of the value of “types/ 1 " 
and how far a species shall be regarded as defined by a 
description without an actual examination of the specimen 
described. A figure hitherto has been considered decisive, 
especially when drawn by or under the bands of the original 
describer. But now a new case is cited by Mr. Butler, 
for which no precedent exists. In 1869 he described 
a species under the name of Thyca ithiela as from Fentam; 
In 1871 he figured it under the name of Delias ithiela , stul 
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cdying the same habitat, and repeated the information in a 
tmrd organ of publication in 1872. T reproduced the figure 
and description in my ( Rhopalocera Malayans/ the habitat 
“ Penang ” compelling its insertion. We are now informed 
that the locality was an error, as the type was labelled thus: 
“*P.,” which with Wallace’s specimens denotes “Penang,” 
but with specimens received from the East India Company 
represents “ Darjeeling, Pearson It is now opined that it 
came from the last-named locality, and it is stated th§.t “had 
Mr. Distant examined my type, which, by his own admission, he 
did not do, he would have avoided the repetition of this error.” 
Surely this logically implies two axioms, viz. (1) Mr. Butler’s 
recorded localities cannot be taken without an examination 
and verification of the labels attached to his “ types and (2) 
if “ types ” are not contained in this eouutry, neither names 
nor localities should be used. 

“ Terias senna , Feld.” 

Mr. Butler states that I have figured what he considers 
and described as a distinct species [T. inanata) as the 1\ senna, 
Feld. If this is so, then 1 appear to have erred in describing 
T. inanata a9 a variety of T. senna, and 1 should more 
correctly have treated it as a simple synonym of that species. 
I examined Mr. Butler’s “ species ” in the national collection 
before l wrote, and, though words may be found to repre¬ 
sent differences, I certainly failed to see any exhibited Jin 
the specimens themselves that appealed to warrant their 
differentiation. Mr. Butler quotes Felder’s differential 
diagnosis between T. senna and T santana with approval. 
If these are distinct, why did he in another Teriaii paper, 
published in 1871, enumerate Terias senna as a variety 
of T\ santana? If, however, we turn to Mr. Butlers 
original description of his T inanata, we read that it only 
differs from other specimens which lie described under the 
name of T. heftridina by “ the entire absence*of markings on 
the under surface of the wings.” Now I have figured two 
specimens of 1\ senna , one with markings underneath and 
one with those markings absent; and therefore if, as Mr. 
Butler "says, I have in this way figured his species, then his 
description must be wrong. f Again, he has figuied this T. 
hebriaina (P. Z. S. 1875, pi. lxvii. fig. 8), from which he says 
his T. inanata does not differ on the upper surface; and surely 
“every candid reader” to whom he rightly appeals must 
be struck with the dissimilarity between that figure and those 
given by myself. Probably some explanation was inadver¬ 
tently omitted. « 
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“ Terias maiope } M<5n.” 

Mr. Butler remarks that I have figured as this species a male 
variety of T> hecabe , which is quite true, and it is strange 
that though this is considered heterodox to-day, he wrote of 
that species himself, in a former Teriad paper, “ Probably a 
form of T. hecabe I now come, however, to a less pleasant 
statement, and one which Mr. Butler must be the first to 
acknowledge as of a m ^representative character, when he 
affirms that, amongst other localities for this form, I have given 
the “ somewhat wide one of continental India.” The habitat 
I gave is “Continental India; Bombay.” It would surely 
be quite as correct to say that the “ somewhat wide one ” of 
Mexico is given in the 1 liiologia Centrali-Americana,’ because 
the primary division is there given before the smaller habitats 
which it comprises. I did not imply that Mr. Butler was 
unaware that Bombay was in continental India, but only 
followed the usual monographic method of giving the habitat 
of the species. Mr. Butler speaks of the ir true T. cesiope 
but surely this must be difficult to define, as the species is 
clearly varietal on his own authority (Trans. Ent. Soc. 1879, 
p. 7). He there also states that the species has been received 
irom Uaehar, N.E. India ; but he now implies that it is con¬ 
fined to China, Formosa, and Hainan. 

“ Terias sari , Horsf.” 

* 

Mr. Butler doubts that I have correctly figured the typical 
form of T. sari , as 1 have affirmed^ and thinks “ it far more 
likely ” that a Bornean male specimen in the British Mu¬ 
seum is typical of the species. I did not make this determina¬ 
tion upon any opinion of mv own, but from a comparison with 
a specimen labelled typical in the collection of Mr. F. Moore, 
ana upon the authority of that lcpidopterist, who, as is well 
known, was once intimately associated with the work of Dr. 
Horsficld. Mr. Butler can easily examine that specimen for 
himself, for it is in the collection of a mutual friend, at whose 
house we have spent many pleasant hours together, and to 
whom both he and 1 are indebted for much information 
regarding oriental Lepidoptera. * 

I now take leave of a discussion which possesses little 
scientific value. My friend Mr. Butler holds the proud 
position ofbeing delegated to look after the national collection 
of Lepidoptera, and seeks conscientiously to fulfil his duty 
by industriously describing and naming th$ specimens placed 
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under his charge. If others, beside myself, hold a sceptical 
opinion as to the universal efficacy of this operation, we have 
at least the satisfaction of knowing that the u types ” are 
contained whore they can be examined, and where possibly 
at some future day a few of them at least may be relegated 
back to what we are heretical enough to think is their more 
proper position. 


BIBLIOGRAPHICAL NOTICE. 

Evolution without Natural Selection ; or, the Segregation of Species 
without the Aid of the Darwinian Hypothesis. By Charles 
T)ixon. Small 8vo. London: it. H. Porter, 1885. 

In all matters of opinion, in politics, philosophy, and religion, we 
find the partisans of one view or the other in possession of certain 
cabalistic terms or phrases which arc supposed by them to settle all 
difficulties. It would be hard upon the naturalists to be without a 
shibboleth of this kind, and accordingly since the publication of 
Mr. Darwin’s 4 Origin of Speoies’ the term “Natural Selection” 
adopted by that great naturalist has been freely employed by a 
great number of bis followers as a formula of this nature. In all 
questions relating to species and their affinities disputes were con¬ 
sidered to be closed by the use of this mysterious expression, and it 
is no doubt in opposition to this employment of the term “ Natural 
Selection” that Mr. Dixon has produced the little book of which the 
title stands at the head of this article. Unfortunately, however, 
the author does not seem to have realized more clearly than his 
presumed opponents the precise sonso in which the phrase was used 
by Darwin. From the whole construction of the volume on the 
* Origin of Species ’ and the line of argument followed in it the 
meaning attached to the term in the mind of its originator is 
perfectly clear. Starting from the demonstration of the produc¬ 
tion, in the case of domestic animals, of a set of varieties so 
Widely differing in character that if met with in nature they would 
certainly have been regarded as distinct species, these extreme 
varieties having been produced by the deliberate selective actioif of 
man, taking advantage of comparatively small accidental differences, 
Darwin proceeded to show that an analogous process may very well 
have occurred in nature, and being, in the lapse of time, earned 
even still further, may have given origin to true species in the 
physiological sense of the term. And 44 artificial ” or 44 methodical 
^election ” by man having been shown to be the cause of the great 
variations in certain domestic animals, he somewhat metaphorically 
employed the term 44 Natural Selection” to express the sum of the 
actions upon which he considered the origin of still wider variation* 
in nature to depend. Blit Natural Selection in the Darwinian 
Ann . & Mag . N. Hist. Ser* 5. Vol . xvii. 26 
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sense is not a single phenomenon, but the result of a great number 
of factors, which were developed with wonderful power by the great 
naturalist whose works have revolutionized modern thought, even 
in quaiters which might seem to he beyond the influence of the 
student of natural history. 

On looking into Mr. Dixon’s book to boo what are the phenomena 
which he places instead of the undoubted factors in Natural Selec¬ 
tion, wo find his work divided into five sections, treating in order of 
Isolation, Climatic Influences, Use and Disuse of Organs, ftexual 
Selection, and Interbreeding. Of these the first four are manifestly 
factors in “ Natural Selection ” in the Darwinian sense; in fact the 
whole of them were referred to by Darwin at greater or less length 
in his various writings. 

To take the case of Isolation, to which the author devotos the 
longest chapter of his book. It is perfectly clear that in “ methodical 
selection ” the practical isolation of the individuals presenting the 
particular characters which the breeder wishes to perpetuate or in¬ 
tensify is absolutely indispensable ; and the same thing must also be 
effected in nature, free interbreeding, as Mr. Dixon himself admits, 
having the efleet of preventing the production of sharply-defined 
forms. Practical isolation is an important factor in Natural 
Selection. 

Mr. Dixon, however, docs not see this. For example, he says ;— 

Take, for instance, Co (harm grmiceps and C. phceopleurutt , only 
distinguished by the shade of oolour on the back. In the former 
species it is russet-brown, in the latter it is olive-brown. C. gtieei- 
ccpB has only been obtained on the highlands of Panama, whilst C. 
phcroplevra* is apparently contined to the mountain-forests of Antio- 
quitt in Colombia. Undoubtedly those two specios at no very 
remote period w r ere one. Circumstances arose that divided the area 
of its distribution, sending one portion up the highlands of Panama, 
the other np those of Colombia. Our single species is now isolated 
into tw r o colonies : perhaps O. griseiceps was exposed to a more 
pluvial climate, causing it to gradually develop a russet-brown 
back. The two colonies never intermarried j the slight differences 
would therofore soon become constant by Isolation, and finally the 
result is as we see it at the present time—two nearly allied, but 
apparently perfectly distinct, species inhabiting different areas of 
distribution. No Natural Selection could possibly have been at 
work in such a Case ” [but it is itself a case of Natural Selection]; 
“ for it could have served no beneficial purpose. It was no advm~ 
tage for either colony to possess those differences that have finally 
become constant characters ” [but how do we know this “ they 
gave their fortunate possessors no favour in the struggle for life— 
a russet back was no more advantage to its possessor than an olive 
back ” [then why did the variation occur?], ** though both have been 
preserved, not by the survival of the fittest, but simply by Iso¬ 
lation.” Evidently, however, there must have been a “ survival of 
the fittest,” unless the changes involved be assumed to have taken 
place per salturn immediately after the change of conditions. 



Bibliographical Notice, $84 

It will be seen from the above extract that the author holds that 
variations of which we cannot sec the advantage are necessarily not 
advantageous; but until we know something more of the causes of 
variation it is hardly safe to argue from such premisses, further, 
from this and other passages it is clear that he attaches too realistic 
a meaning to the “ struggle for life.’* He seems to rogard it too 
much as a literal struggle , whereas, in tho Darwinian sense, while it 
undoubtedly includes positive physical contests, it also includes that 
more peaceful competition by which certain favourably endowed 
iudividuals manage to come in for more than their share of tho good 
things of this life, leaving a scanty supply for their less favoured 
brethren. The author in the very next chapter ascribes great im¬ 
portance to “ Climatic Influences ” in tho production of variation, 
and justly, and in the above instance ho hints that the differences 
between the two species referred to are duo to such causes. But 
how can any one, in the present state of our knowledge, venture to 
declare that even the smallest colour-variation produced under the 
influence of a change of climate is of no advantage to its possessor ? 

We have already devoted so much space to this hook that the 
next three chapters must bo passed almost sub mltntio. The pheno¬ 
mena referred to in them are all rccognizod factors in tho process 
oalled “ Natural Selection,” although the author, in his chapter on 

Sexual Selection,” seems to regard the latter as a process distinct 
from Natural or “ Protective ” Selection. 

In his last chapter, on “Interbreeding or Intercrossing,” Mr. 
Dixon enters upon a question of much interest, and one the inves¬ 
tigation of which seems to promise very interesting results. He 
distinguishes three kinds of interbreeding, namely ;—1, interbreed¬ 
ing amongst tho individuals of a species; 2, interbreeding between 
subspecies, local races, and representative forms ; and 3, interbreed¬ 
ing “ which, by absorbing a closely allied form, gradually works the 
extinction of a species.” The first kind of interbreeding, of course, 
tends to the effacement of small variations aud to keep tho indivi¬ 
duals true to the species (or variety): tho second is of special im¬ 
portance to the student of geographical distribution, as it leads to 
the production of chains of intermediate forms uniting two or more 
types which may have armed at the dignity of truo species, and its 
consideration may serve to explain some difficult problems in tho 
distribution of species ; while the third is of still greater interest, 
as it may furnish a clue to the explanation of other still more 
obscure cases. The particular instance cited by the author is that 
of the three species of Blue Titmice— Purus cwruleus, IK eg anus 9 and 
P. Pleekti. The first of these species, tho common Blue Titmouse, 
is restricted to Europe; the seeoud inhabits Eastern Husain and 
Siberia as far as the Pacific; while the third is found in Central 
ltussia; this last interbreeds with both the others, and is gradually 
being absorbed by them. “ It would appear,” says Mr. Dixon, 
“ that these three species of Blue Titmouse are modifications of a 
.common parent form by Isolation : but as their areas of distribution 
again became continuous, the two dominant races have intercrossed 
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with the central form, which is numerically far their inferior and 
very restricted in its range. The differences developed in this local 
central form during the period of Isolation are being slowly absorbed 
by Interbreeding, now that the Isolation has ceased; and the race 
which would probably have firmly established itself and spread east 
and west, had it not encountered on either hand a bar to its pro* 
gross in the two more flourishing, stronger, and wider-ranging forms, 
is being worsted in the struggle with them, and is slowly but surely 
passing away.” It is easy to see that there are weak points in this 
argument, but the facts are in themselves interesting and seem to 
open up a line of inquiry which may lead to most valuable results. 

In the earlier part of this notice we have felt compelled to dissent 
from the interpretation put by Mr. Dixon upon the now classical 
term “ Natural Selection,” and to indicate that, while he is free 
from that semi-superstitious veneration for it which seems to lead 
many enthusiastic disciples of Mr. Darwin to regard the phrase as 
something akin to the unintelligible words employed by the sorcerers 
of former days to banish demons into the Red Sea or a hotter 
locality, and as serving to settlo all matters in dispute and consign 
their opponents at once to a limbo intellectually almost equally 
disagreeable, he has himself made a mistake in the opposite direc¬ 
tion, and thus been led to undervalue the theory established by the 
greatest naturalist of our day. The fact appears to be that the 
author has altogether misunderstood the sense in which Darwin 
employed the word “ Selection.” Thus he says (p. 54), M Sexual 
Selection does not depend on taste alone, although it may seem a 
misnomer to so entitle such a means of modification if choice is not 
the exclusive agent employedbut wo find a glimmer of better 
things in the statement, that “ the term Sexual Selection is so well 
known that it would be unwise to change it; but it must always 
be borne in mind that it is used in a very broad sense,”—that is, we 
presume, in a sense consistent with the general theory of Natural 
Selection. Nevertheless he has just previously stated that M Darwin 
placed too much confidence in Natural Selection and far too little 
m Sexual Selection.” 

But in the various sections of his book, in which be bases his 
arguments exclusively upon ornithological data, he has brought 
together a, mass of most valuable detailed observations upon the 
variations of birds in connexion with their geographical distribution, 
and bis remarks upon these will be found very interesting and valu¬ 
able for the student of ornithology. At present, when the idea of 
absolute fixity of species has beeu given up by almost all naturalists, 
the question of the claims of particular forms to specific rank has 
become one of great difficulty; and every contribution, such as this 
little book affords, towurds the unravelling of the web of doubts and 
queries in which the feet of the student of systematic soology and 
of the range of species are entangled at every step must be welcome. 
From this point of view we can conscientiously recommend Mr. 
Dixon’s book to the notice of his fellow workers. 
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Remarks on the Occurrence of Diplommatina in Trinidad . 

By It. J. Lechmere Gurry*. 

About twenty years ago Mr. Thomas Bland, F.G.S., of New York, 
informed mo that a land-shell of the genus Diplommatina had been 
found by Mr. Theodore Gill in Trinidad. The locality of its occur¬ 
rence (I believe ho only obtained a Bingle example) was a spot near 
the Maracas waterfall. On search I succeeded in finding at first a 
few, and afterwards more numerous examples. I also found the 
shell in other parts of the island, but never in any place unless a 
portion of undisturbed forest occurred there. 

The shell in question was considered by Pfeiffortobe Diplommatina 
tiuttoni . The original D. JJuttoni was found on the lower slopes of 
the Western Himalayas, its range extending at the outside not more 
than two or three hundred miles along tho base of tho mountains. 
This shell has never been found in any other locality. Some doubts 
have arisen as to the actual specific identity of the Trinidad shell 
and that from tho Himalayas; and hence in 1872 1 proposed the 
name occidental™ for our species. The question was taken up and 
very ably treated by Mr. Blanford iu 1868. 

In 1881, Mr. Sylvester Devoniah, late Surveyor-General of Trini¬ 
dad, forwarded to me for examination a specimen of rock from Punta 
Oordti, a poninsula on the southern side of tho north-western arm oi 
Trinidad. This peninsula juts out into the Gulf of Paria, and is 
about two miles long by less than half a mile wide. 

Mr. Devenish’s account of the specimen forwarded by him is as 
follows:—“I got it by breaking a curious hollow piece of limestone 
coming from one of the western points of Point Gourd.” The 
specimen in question is a light red or pinkish broccia, consisting of 
pieoes of limestone and shells cemented together by calcareous 
matter. The sheila are numerous and in good preservation, but 
difficult of extraction, the matrix being hard and the shells brittle. 
The shells are referable to the following species;— 

Stenogyra octona, Chemn. 

Cylindrella trinitaria , Pfciff, 

Helix hactricola , Guppy. 

Vistula aripensis , Guppy. 

Hdicina nemoralis, Guppy. 

Diplommatina occidentalism Guppy. 

It is specially the ooourrenco of the latter shell which lends a 
peculiar interest to the discovery made by Mr. Devenish. 

The assemblage of shells noticed above, as found in the cave 
breccia of Puuta Gorda, is such as (with the exception of the Steno¬ 
gyra) is found in the recesses of our northern mountains, such as 
Aripo and Oropuche, at an elevation of from two thousand to three 
thousand feet, and not elsewhere. These mountains are covered with 

* From the 1 Proceedings of the Scientific Association of Trinidad.' 
Communicated by the Author. 
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tho original forest; they are uninhabited, and rarely trodden except 
by the hunter. In such places only have I ever met with Helix 
bactpicola , Vistula, aripensis, or tho JJiplonmatina ; and they do not 
now exist on Punta Gorda, or anywhere in its neighbourhood ho far 
as 1 have been able to ascertain. Punta Gorda is piactically an 
islet, being cut oft' from the main island of Trinidad by a mangrove 
swamp submerged at high water. Through this swamp a canal was 
cut some thirty or forty years ago, connecting the w T ater of the Gulf 
on each side of the peninsula. Punta Gorda is similar in its struc¬ 
ture to the islets in its neighbourhood—namely, the Gotoras, Careras, 
and Gaspari; it is composed of compact limestone of Devonian or 
Carboniferous age, in which exist caverns and fissures, and in those 
caverns and fissures are deposited stalagmitic matter, sometimes 
forming a breccia-like stone. 

Of the probable antiquity of the breccia in which the sholls are 
imbedded, it is difficult exactly to judge. The destruction of the 
original forest upon Punta Gorda possibly induct'd not only a 
slackening of the formation of stalagmites, but also involved the 
extinction of some of the land-shells. The molluscan fauna of the 
peninsula at present consists of Stenogyra ootona, Ilelicina barbata , 
H. lamellosa , Cydotas translucidus , Cylindrella trinitaria , and Ihdi- 
mus pilosmt —an assemblage having only two species in common 
with the cave deposit. Punta Gorda, as well as the islets near it, 
and the Boca Islands were cultivated at tho beginning of the century, 
and crops of cotton were raised there. It is not likely, therefore, 
that the breccia containing shells is less than fifty or sixty years 
old; while, on the other hand, it is more probable that its age 
might be reckoned in hundreds of yours. Ships arrived bore from 
India for the first tjmo in 1845. 

1 think, therefore, that the evidence now given tends to strengthen 
the theory that the Diplovmatiua is an aboriginal inhabitant of the 
island, and was not introduced from India. 

Mr. Blanford has already pointed out that the distribution of the 
Cyclophoridte (including Diplommatina and its allies) inoludes, besides 
certain other countries, India and the West Indies. In my paper 
in the ‘ Zoological Proceedings,’ 1875, p. 318, 1 have pointed out 
several analogous circumstances as regards geographical distribution, 
especially, for instance, that of titreptaxis* 

Olobiferi , neiv Organs of the Eihinida. By Dr. Giro IIamaxn. 

On the skin of many Echinida, besides spines, pedicellariae, and 
spheeridia, certain organs occur which have hitherto remained undis¬ 
covered. On account of their peculiar form I call them glohiffiri. 

Upon a movable peduncle, sometimes long, sometimes short, are 
seated some globular bodies, which may show tho most multifarious 
structures m different species. Iu Sphasrech inus granular is the head 
of the globifer consists of three spheres united to each other at their 
points of contact, and each of -which shows an aperture, generally 
of a circular form, even under a low power. In the peduncle of 
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each globifer there ia a caloareous red which serves to support the 
head. 

Globiferi are distributed over the whole surface of the skin. TJhey 
occur on both the ventral and the dorsal surface. In size they 
measure a few millimetres. They occur in most Echinida. As yet 
3 have examined them most accurately, besides 8pheerechinus , in 
Gen trostephanus lotu/utpinus , Pol era. In this latter species the struc¬ 
tures sealed upon the peduncle are of ovate form. 

The investigation of fresh globiferi, separated from the living 
animal, shows at once that they are glandular organs which emit a 
secretion through apertures. The tightly stuffed glands (each 
globule contains a gland with its aperture) may be easily brought 
to immediate evacuation; this takes place particularly on the addi¬ 
tion of Flemming's chrom-osmiurn-acotic acid. The evacuation is 
effected by means of a well-developed musculature. The muscular 
fibrillin (smooth muscle-cells) run concentrioally with tho aperture 
of each glandular ball. 

The structure of those glandular balls is complex, and varies in 
the different genera and species. According to the state iri which 
the gland is its structure differs. It reminds one strikingly (espe¬ 
cially in Ccntrostcphanni) of the conditions presented by tho muci- 
genous cells of the Vertebrata iri the resting state, or in active 
secretion. 

Neither the Holothurians nor tho Asterida possess any organs 
like tho globiferi. In them the gland-cells uro distributed in the 
skin, tho epithelium. If this were tho case in tho Echinida, any 
action of theirs against enemies would be inconceivable, as the long 
spines mnst hinder any such action. Glandular organs will be 
capable of cooperating with tho stalkod podieellarise in defence only 
whon attached to peduncles. And that we must regard the globiferi 
as defensive organs, weapons, and as acting in the samo way as the 
nettle-capsules of the Cmlenterafa, is indicated by their structure 
and by observations on the living animal.— Sitzungsberichte dvr 
Jenaischm Gem'lhchaft far Medici n und Naturivisscnschaft, 188G. 


Some new Infusoria from American Fresh Waters . 
ify Dr. Awred C. Stokes. 

In tho paper on this subject by Dr. Stokes in tho ‘ Annals 1 
for February of the prosent year, at p. 104, a new genus is charac¬ 
terized under the name of Dipbmastax, In Dr. Stokes's MS. the 
name given to this genus was Diplotnestoma , the etymology of which 
was given by him as follows;— u JhirXdof, double ; vpbv, a mem¬ 
brane ; trropa, a mouth; ” from which it seemed to the Editors 
absolutely impossible to get such a- word as Diplomestoma . While 
hesitating whether to change the name, and if ho how to change i% 
the Editors found that in the explanation of the figures the species 
described stood as Diplomastax froniata ; and the latter name 
was accordingly adopted, under the impression that Dr. Stokes had 
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either intended to substitute it for the other, or that ho had been 
balancing between the two and had unfortunately chosen to adopt 
the had one* 

Dr. Btokos now writes to say that the name Diplomastncc (which 
was no doubt at first adopted by him for his genus) is preoccupied 
among the Flagellate Infusoria, and to request that his name 
Dipfomcstoma may be substituted for it as that of the genus in 
question. 


Striated Muscles in Echini da. By Dr. Otto Hamann. 

While transversely striated muscles are known in many groups of 
the lower annuals, hitherto only smooth muscular fihrillfe have been 
known in the Echinodcrmata. In Holothurine and Asteridft I have 
sought in vain for transversely striated fibres*, but I have now 
sucoooded in finding them in the Eohinida. They occur, howover, 
only in a few places, and, indeed, in places where a sudden, rapid, 
and energetic contraction hus to take place. The largest forms of 
pedieellarite, the pediccll, tridentes s. iridaclijlta , are best fitted for 
examination. 

The musculature which moves the three arms consists of parallel 
fibrilhe, which, if examined in the living state, distinctly show the 
transverse striation. The individual fibrill® may be oasily sepa¬ 
rated from each other, and then it appears that each fibril has 
attached to it externally a large, elongato oval nucleus, which is 
situated about in the middle of the fibril. It is but rarely that any 
plasma is still demonstrable around this. If it be pulled to pieces in 
picro-carmino and afterwards examined in glycerine, the lighter and 
darker transverse strife, and, in the former, Krause’s transverse 
disks, make their appearance distinctly, as also the thin sarcolemma. 
The diameter of the uoarly cylindrical fibrill® is about 0*0028 millim.; 
their length in the pedicel!ariie of Cent costeplumus longispinus y 
Peters, is between 0*3 and 0*0 millim. 

Now and then wo may detect a longitudinal striation in the 
fibrillm; and when treated with various liquids, each fibril broaks up 
into a number of exceedingly fine parallel elements (I counted 4-6) 
which still show the transverse Btriation distinctly. 

The species whioh I have been able to examine, in which trans¬ 
versely striated musculature exists, are as follows :—Omtrostephanus 
longispinus , Peters; Dorocidarispapillata 9 A. Agass*; Arbactapus- 
tulosa, Gray; Strongylocentrotus lividus , Brandt; SpJucrechmus 
granularity A. Agass.; Echinus acutusy Lam.; Echinus melo, Lara.; 
and Echinus microtubemdatusy Blainv.— Sitzungsberielite der Jma~ 
ischen Qmlhchaft fur Medicin und Naturwissenschaft, 1886. 

* Hftmanu , 1 ReitragezurHistologic der Eehinodermen : Heft 1. Die 
Holotuurien; Heft 2. i)ie Asteriden anatomisch und histologisch unter- 
sucht» (Jena, 18H4-86). ^ 
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XXXIV.— On a new Genus of Devonian Corah , with De¬ 
scriptions of some Species of the same . By II. Alleyne 
Nicholson, M.D., i).8c., Regius Professor of Natural 
History in the University of Aberdeen: and Arthur H. 
Foord, F.G.S., late of the Geological Survey of Canada. 

[Plates XV. & XVI.] 

There occur in the Devonian formation of both Germany 
and Britain certain types of Corals which have a close resem¬ 
blance in general aspect to the species of the genus Chwtetes y 
Fischer. In some regions, as in the Middle Devonian of the 
Rhine, these corals arc sometimes very abundant. This is 
the case with the singular coral described by Prof. Ferd. 
Roemer under the name of Cha tetes stromatoporoides (Leth. 
Paleeoz. p. 459, fig. 111). An allied form has been described 
by Prof. Schliiter under the name of Calamopora crinalis. 
To th6 same group must also be referred the coral described 
from the Devonian rocks of Devonshire by Mr. Etheridge, 
Jun., and one of the present writers under ttio name of Cnas - 
tetes Lonsdaleu Having recently had the opportunity of 
making a microscopical examination of a very extensive series 
of these forms, we have satisfied ourselves that they cannot 
be referred to the genus ChcBtetes , Fischer: and, indeed, that 
they exhibit characters which distinguish them from any 
clearly defined genus with which we are acquainted. We 
propose therefore to found for their reception the new genus 
Mhaphidopora ) with the following characters♦— 
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Genus Bhaphidopora, Nich. & Foord. 

Corallum variously shaped, but mostly encrusting, or in 
other cases massive. Corallites all of one kind, polygonal, 
in close apposition, the walls of contiguous tubes being con¬ 
tinent. Walls of the corallites imperforate. Calices poly¬ 
gonal. Tabulae numerous, horizontal. Septal spines variably 
developed, but always present, and consisting of conical 
tooth-like projections, which extend only a short distance into 
the visceral chambers of the corallites, and are not arranged 
in regular vertical rows. Increase by gemmation. 

Type : Bhaphidopora crinaUs , Schliiter, sp. 

Bhaphidopora crinaUs , Schliiter, sp. 

(PI. XV. tigs. 1-3.) 

C'ala mop ora crmalts 1 Sc hi uter, Sitziingsberiehte der niederrheiniscben 
(Icaeltachftlt in Bonn, 1881, p. 281. 

ChatiU» Lonsdaleiy Eth., Jun., & Foord, Ann. & Mag. Nat. Hist. 1884, 
vol. xiii. p. 474, pi. xvii. figs. 2-2 c. 

Spec, char . Corallum sometimes encrusting, sometimes 
laminar, sometimes massive, the latter being probably the 
typical adult condition. Corallites polygonal, with completely 
coalescent walls, averaging about ^ mfllitn. in diameter, but 
with dimensions in some specimens slightly larger or smaller 
than this. Tabulm are well developed, horizontal, and about 
^ to | millim. apart. The walls of the tubes are not specially 
thickened, and often exhibit dark transverse lines, which seem 
to connect adjoining visceral chambers, and which look like 
mural pores filled up with some dark material. These cross 
bars will be subsequently shown, however, to bo due to mine¬ 
ralization, and the walls are in reality imperforate* Septal 
spines are variably developed, but are present in all well- 
preserved examples, and have the form of strong tooth-like 
projections, which extend a short distance into the visceral 
chamber, and which, however numerous, are not arranged in 
regular vertical rows. 

Ohs. This species is very variable in its mode of growth, 
but its adult form seems to be usually that of a spheroidal or 
pyriform mass. We have examined a large senes of speci¬ 
mens, most of which are from the Middle Devonian of Germany, 
and which, like most of the more delicate corals from this 
region, have undergone a good deal of change in the process 
of mineralization. Hence there are various points in the 
structure of the species which it is difficult to account for with 
absolute certainty. In tangential sections of B. vrinalw 

PI. XV. figs. I, 2, and 3) the most striking feature is the 
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E jsence in the corallites of a variable number of strong tooth- 
e projections, which extend a short distance inwards into 
the visceral chamber. Sometimes there may be only one of 
such projections visible in a given corallite, or there may be 
several. When only a few of these structures are present 
they have a close general resemblance to the curious inward 
projections of the wails which characterize the genus Chmtetes } 
Fischer. In the latter, however, these projections are un¬ 
doubtedly the result of the fission of the tubes. On the other 
hand, in R . crinalis they are of a different nature, being in¬ 
contestably of the character of septal spines. That this is 
their true nature is conclusively shown by the fact that they 
are not only, on the whole, far more numerous than are the 
apparently similar projections in Chcetetes, but a single coral- 
litc may have four or five or more of such teeth exhibited in 
transverse section, a condition which would be impossible if 
they were due to fission of the tubes. These tooth-like pro¬ 
jections, in fact, bear a marked resemblance to the peculiar 
septal spines of the so-called Alveolites Batterslyi , E. & H. 

A more difficult point to be assured of is, as to whether or 
not mural pores are present in R . crinalis. This problem was 
decided in the affirmative by Prof. Hchluter, upon the ground 
that the walls of the corallites commonly exhibit dark trans¬ 
verse bars, as seen in tangential sections, and that such bars 
must be mural pores filled up with matrix. Similar trans¬ 
verse bars intersecting the walls of the corallites in tangential 
sections are seen in all the species of Rhaphidopora which 
have come under our notice, and they are sometimes very 
numerous and very regular in their distribution and arrange¬ 
ment. At first sight, they certainly present a resemblance to 
mural pores filled up by some dark material; but there are 
several reasons of a general nature from which it must be 
concluded that this cannot be their true constitution. Thus, 
it iB incredible that these transverse markings should be so 
numerous as they often are in the species of Rhaphidopora if 
they are really due to mural pores ; since in tangential sec¬ 
tions of species of Favosites , Alveolites , and Atichelinia } in 
which mural pores are well known to exist, it is a compara¬ 
tively unusual thing to find them in transverse sections of the 
tubes. Again, it is in the highest degree improbable that 
these markings should be due to mural pores, and that no 
traces of the existence of such apertures should be capable of 
detection in longitudinal sections of the corallites of Rhaphido¬ 
pora crinalis. We have, however, never succeeded in demon¬ 
strating their presence in vertical sections of this or of any other 
species of Rhaphidopora, and are satisfied that they do not exist. 
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We shall further be able to show, in dealing with R. stromato+ 
poroides } that these transverse markings in the walls of the 
corallites are not of organic origin at all. Both transverse 
and longitudinal sections of I?. crinalis show that the walls 
of the corallites are in no way specially thickened, and the 
visceral chambers remain therefore distinct. Tabulee (PL XV. 
figs. 2 a, 3 a) are numerous, horizontal, and complete. 

The nearest ally of ti. crinalis is R. stromatoporoides , 
Roem., sp.; but the latter has on the average tubes of a deci¬ 
dedly smaller size (averaging from \ to £ millim. in diam¬ 
eter). At the same time it is to be noted that in neither of 
these species are the corallites of an invariable size, since 
examples of R. crinalis occur with tubes below the average 
size, while specimens of R. stromatoporoides are found with 
corallites of greater than the average dimensions. In such 
cases it is difficult to decide* positively to which of the two 
species a given specimen belongs. As a rule, however, the 
corallites in i?. stromato par oides are not only decidedly 
smaller than they are in R. crinalis , but their walls are 
mostly thicker and their visceral cavities are more rounded, 
while peculiar rounded tubercular structures, the nature of 
which is not quite clear, arc often developed at the angles of 
junction of contiguous corallites. 

Formation and Locality . Common in the Middle Devonian 
of Sotenich and Gerolstein, in the Eifel. We have also 
found it at Btiehel (in the Middle Devonian of the Paffratk 
district). Professor SchlUter’s specimens were collected in 
the Middle Devonian rocks of the llillesheim basin, in the 
Eifel. We have also examined specimens belonging to this 
form from the Middle Devonian of Devonshire (Tcignmouth, 
Bishopsteignton, and Torquay). 

Rhapkidopora crinalis^ Schliit., var. aculeata . Nich. & Foord. 
(PI. XV. figs. 4-4 1.) 

Corallum laminar and encrusting, the corallites of decidedly 
larger size than is usual in R, crinalis , and being also of a 
more compressed and elongated form. The tubes vary in 
diameter from about | millim. to 4 millim. The walls of the 
corallites are not thickened and arc furnished with very 
numerous tooth-like septal spines, which project a short dis¬ 
tance into the visceral chambers. No signs of mural pores 
can be detected unless the occasional occurrence of dark 
transverse bars crossing the walls of the corallites in tan. 
genlial sections be taken as indications of the prosenoe of such 
openings; but these, as in JK. crinalis , must we think be 
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interpreted to be the result of mineralization. The tabula 
are numerous, complete, and about ^ millim. apart. 

This hardly seems to be more than a well-marked variety 
of Jt. crinalia , Schliit. It is distinguished by the larger 
average size of its corallites and their more compressed form, 
and, above all, by the extraordinary development of the septal 
spines. These structures are not only exceedingly numerous 
(PI. XV. fig. 4 a), but they can be readily recognized in , 
longitudinal sections of the corallites as well as in tangential 
ones. In sections of the former kind (PL XV. fig. 4 b) they 
arc shown as strong, upwardly-directed, tooth-like spines 
developed from the walls of the corallites, and their cut ends 
are also seen as dark circular spots (which must not he mis¬ 
taken for mural pores) in the cavities of the tubes themselves. 

Formation and Locality . Middle Devonian, Gees, near 
Gerolstein, in the Eifel. 

Rhaphidopora str omatopor aides ) Roemer, sp. 

(PL XV. figs. 5-7 a and PL XVI. figs. 1-7.) 

Chatetes ttr omatopor aides, Ferd. Itoemer, Letham Palaeozoics., p. 469, 
fig.]] 1 (1883). 

Pachy theca stdlimicam, Schlutor, Sitzungsberichte dor niederrheinischen 
Oosollschftft in Bonn, 1885, p 144. 

Calamopora piliformis , Schlutor, ibid. p. 144 (footnote). 

Sjwc. char . Corallum laminar, most commonly composed 
of successive colonics of varying thickness, and very often 
attached by the whole of the inferior surface to some foreign 
body. Corallites polygonal, in close contact, with coalescent 
walls, averaging from £ to % rnillim. in diameter, but some¬ 
times falling below or exceeding these dimensions either 
wholly or in part. Walls of the corallites moderately thick¬ 
ened, the primordial wall being occasionally visible as a thin 
dark line m the centre of the apparently single wall separating 
the visceral chambers of adjoining corallites (PI. XVI. fig. 1 b } 

S er part). The visceral chambers of the corallites may be 
d with clear crystalline calcite (as usual), with the tabular 
intact; but in many cases they are more or less extensively 
encroached upon by a darker matrix, and the walls and the 
tabulae obliterated by the development of a peculiar structure, 
which we shall subsequently show to be of a purely inorganic 
nature. At the angles of adjacent corallites are often deve¬ 
loped peculiar tubercular thickenings, the nature of which is 
not apparent. Tabulae are numerous and horizontal, mostly 
from J to ^ millim. apart. Septal spines are variably deve¬ 
loped, but usually less numerous than in R. crinalis . Walls 
imperforate. 
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Obs. As regards the mode of growth in this form, the 
corallum not unfrequently consists of a single layer of coral* 
lites, perhaps $ to 1 ccntim. in thickness, and forming an 
expansion of some inches across. In such a case the coral¬ 
lum may have a basal cpitheca or it may be cemented down 
to some foreign body*. In a great many examples the 
corallum consists of a number of successively superposed 
„ layers or colonies, which may be all alike or which may differ 
from one another in certain apparently structural features. 
Sometimes these successive layers are obviously only the result 
of progressive interruptions in the growth of a single coral-* 
lum, just as is seen in many other corals. In other cases the 
successive layers are separated by a complete interruption of 
continuity, a minute interval, represented by a delicate layer 
of mineral matter, existing between each pair of contiguous 
corallites. In such cases, provided the successive layers are 
all alike in structure, we see no reason to doubt that they 
belong to a single species and are the result of the growth of 
a number of successive generations one above the other. Pre¬ 
cisely the same phenomenon is to be seen in many Stromato- 
poroids, in which the cnenosteum consists of a number of 
“ latilaminse,” which maybe separated from "one another in 
places by more or less complete breaks or intervals. 

In other specimens the fossil not only consists of a number 
of superimposed layers or colonics, but one or more of these 
layers may present appearances very different from the rest, 
the nature of which will be subsequently explained. In such 
cases it is natural to suppose that the differing layers belong 
to different species. Thus it is very common to meet with 
specimens composed of one or more layers of corallites which 
are distinguished by having their visceral chambers occupied 
by clear calcite and their walls and tabulae distinct, together 
with one or more layers in which the visceral chambers are 
more or less completely obliterated by the removal of the 
tabulae and the walls undiscemible. 

Professor Schliiter has regarded such cases as the result 
of the parasitism of one species upon another distinct species. 
Hence he has called the layers with normal corallites and 
visceral chambers Galamopora piliformis , and he has given 
the title of Pachytheca stellimicans to the layers in which 
the corallites have their walls and visceral chambers more or 
less extensively effaced in a manner to be subsequently 
described and explained. 

The observations we have made upon a veiy extensive 

" p “° - <* 
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series of such specimens as those above mentioned have led 
us to the conclusion that they consist, as a general rule at any 
rate, of two or more colonies of a single specie* in different 
states of preservation. 

The principal grounds of a general nature upon which we 
base this conclusion are as follows :— 

(1) Very many specimens are composed of successive 
layers, which may or may not be separated by complete 
interruptions of their continuity, but which must belong to a 
single species, as being throughout identical in structure. 

(2) When successive colonies differ in apparent structure, 
they for the most part agree nevertheless m the size of the 
corallites. and they only differ as to the extent to which the 
walls ana visceral cavities of the corallites have been oblite¬ 
rated by the induction of a peculiar secondary alteration, which 
we shall show to be due to mineralization. 

(3) In the few instances in which the tubes in successive 
colonies not only differ in apparent structure, but also in size, 
the latter difference is not greater than often obtains in diffe¬ 
rent parts of a single layer, or of successive layers which 
otherwise agree in every respect. 

(4) In these composite specimens the different layers are 
all precisely conterminous, eacli being applied to the entire 
surface of the layer below. If, however, wo were dealing with 
a case of the parasitism of one species upon another, we could 
not fail to meet with specimens in which the parasite would 
only partially envelop the organism upon which it grew. 

We consider then that the differences in apparent structure 
above alluded to constitute an individual ana not a specific 
character, and we shall consider the nature of this character 
immediately. Before doing so, however, it is advisable to 
make some remarks upon the size of the tubes in the present 
species. The diameter of the corallites is a point to which 
Schliiter assigns a specific value, and upon which he lays 
considerable stress. Thus he assigns 20-22 tubes in a square 
millimetre to Calamopora piliformis^ Schliit.. this correspond¬ 
ing roughly with a diameter of between ± ana £ millim. to the 
individual corallites. Calamopora stromatoporoides , Roem.. is 
said to have 80-40 tubes in a square millim., which would give 
a rough average of from rather less than £ to rather more than j 
millim, Calamoporaxrtnali8 ) Schliit., is stated to have 14 tubes 
to the square millim., which would give a diameter of rathe] 
less than £ millim. to the individual corallites. Lastly 
Pachytheca st$Uimicans , Schliit. ? is stated to have 12-15 tube 
to the square millim., or a diameter of between $ and j 
millim* to each tube. 



396 Dr. H. A. Nicholson and Mr. A. H. Foord on a 


Our observations have extended over a very large series of 
specimens, and have led us to conclude that the size of the 
tubes is an exceedingly variable character. That the tubes 
of B. stromatoporoides, Roem., arc on an average decidedly 
smaller than those of R. crinalis , Schliit., is undeniable ; and 
hence this character is one very serviceable in the discrimina¬ 
tion of specimens of these two forms. On the other hand, 
there are individual specimens, not otherwise separable from 
the type of R . crinalis, which have tubes considerably smaller 
or larger than the average of the species. In the same way 
there are individuals of li . stromatoporoides, Roem., with tubes 
decidedly larger than is usual in the species, while others 
have tubes below the ordinary standard of width. Hence 
there are specimens which it is difficult to definitely refer to 
either the one species or the other. Moreover, we find that the 
size of the corallitcs is not necessarily or always constant even 
in a single individual. In the case of B. stromatoporoides, in 
particular, we find that a single specimen, or even a single 
slide, may show in different parts precisely the same varia¬ 
tions in the sizes of the tubes which Professor Schlliter relies 
upon for separating his Calamopora piliformis from B. stro - 
matoporaides, Roem. We are therefore of opinion that, 
except within certain restricted limits, the dimensions of the 
corallitcs in these corals cannot be safely trusted to as a means 
of discriminating species. 

The most interesting feature in connexion with B . stroma - 
toporoides , Roem., is, however, the extraordinary variations 
exhibited by different individuals of the species as to the con¬ 
dition of the visceral cavities and walls of the coraliites. 
These variations form a connected series, of which the follow¬ 
ing are the two extreme terms :— 

(A.) In one set of specimens the visceral chambers of the 
coraliites are filled only with clear calcite, and the walls of 
the tubes remain perfectly distinct. Such specimens also 
have the tabulre and septal spines well developed (PI. XV. 
figs. 5-5 b, 6, 6 a, 7, 7 a). These examples closely resemble 
B . crinalis , Schltit., in their main structural features; but 
their tubes are on the average decidedly smaller than those of 
the latter species. Thus the coraliites of j?. crinalis have an 
average diameter of £ millim., whereas the coraliites of the 
forms here under consideration are between J and £ millim. 
in diameter. 

Judging from the short description given, we should say 
that it is upon specimens of this group that Professor Schliiter 
has based his Calamopora piliformis ( loc . cit. suprh) , and we 
may therefore provisionally speak of such as u piliformis ” 
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specimens. Sometimes the entire specimen may be in the 
auove condition, and may consist of several suporposed 
colonies; in other cases tne specimen may consist ot one 
(sometimes more than one) colony in this condition, and of 
one or more colonies in the following state. 

(B.) In a second group of specimens the axes of the visceral 
chambers are represented by dark lines, from which proceed 
slender also dark radii, the walls of the corallitcs being at the 
same time more or less completely obliterated, the septal spines 
being no longer recognizable, and the tabula* having almost 
or quite disappeared. Specimens in this condition can be 
readily recognized by the possession of a characteristic dark- 
brown or black colour on broken surfaces, together with the 
possession of a crystalline texture and an almost conchoidal 
fracture. 

Tangential sections of such examples (PI. XVI. fig. 2) 
show appearances which are at first sight very similar to what 
is seen m corresponding sections of Stromatoporoids belonging 
to the genus Actinostroma 7 Nich. The general ground-mass 
of the section is, however, composed of a translucent struc¬ 
tureless or obscurely fibrous horn-like material, of a brown 
colour, not clearly exhibiting the walls of the corallites, and 
showing no light spaces filled with calcite, such as would 
represent the cavities of the tubes. The section, on the other 
hand, exhibits a number of dark stars, usually with six rays 
each, and these stars become united regularly by the union of 
their rays, so as to give rise to a kind of u hexactinellid ” 
structure. The centre of each of these dark stars represents, 
as will be seen, the centre of a visceral chamber, and each 
star therefore corresponds with a single corallite. 

Vwtical sections of specimens belonging to the group now 
under consideration present the same translucent, horn-like, 
brown aspect (PI. XVI. fig. 1 c, or the upper half of fig. 6). 
The most conspicuous feature in such sections is the presence 
of parallel vertical dark lines, which hole like the walls of the 
porailites, but which really represent the axes of the visceral 
chambers. Midway between each pair of these dark lines we 
may often recognize much fainter lines, which indicate the 
position of the true walls of the corallites. The entire ground- 
mass of the section has more or less conspicuously a charac¬ 
teristic fibrous or semicrystalline aspect: and we may here 
and there recognize the position of one of the tabular (PI. XVI. 
fig. 1 c, t ). 

The appearances just described were regarded by Professor 
Schliiter as being of an organic nature, and he hence referred 
the group of specimens here in question to a new genus and 
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species under the name of Paohytheca stdlimicam (Siteuugs* 
berichte der niederrhein. Gesellsch. in Bonn, 1885). Even on 
the supposition that these appearances are organic, we should 
be unable to accept this name, either as regards the species or 
the genus, since it can be shown conclusively that the species 
is the Chcetetes stromatoporoides of Boemer while the name 
of Pachy theca has been preoccupied by Sir Joseph Hooker 
for certain problematical bodies from the Ludlow rocks of 
Britain f. 


EXPLANATION OF THE PLATES. 


Plate XV. 


Fig. 1. Tangential section of Rhaphidopora crinali« f Schluter, enlarged 
twelve times. The faction is taken from the type-specimen of 
ChcHctrs Lomdcdei } Eth., Jim., k Foord, and is from the Devo¬ 
nian of Teignmouth. 

Fuj, 1 a. Vertical section of the same, similarly enlarged. 

Fuj. 2. Tangential section nf a specimen of Rhaphulo}>ot'a crinahs, 
Scldut., from the Middle Devonian of Sotonieh, in tlie I'll (el, 
enlarged twelve times. The tubes are somewhat larger than in 
the typical examples of R, crinahs ; but this would not appear 
to be a difference of «}>ecifir value. 

Fu/. 2 a. Vertical section of tho same, similarly enlarged. 

Fiy. 8 , Tangential section of & specimen of Ithaphidopora crinalis , 
Schlut., from Goiolstein, in tlie Eifel, enlarged twelve times. 
In this specimen, as in the preceding, the tubes are somewhat 
larger than in typical examples of the species. 

Fup 8 a. Vertical section of the same, similarly enlarged. 

Fty, 4. Tangential section of Rhaphidopora crinalis , Schlut., var. amle- 
ata , Nieh. & Foord, enlarged twelve times. Middle Devonian, 
Gerolstein. 

Fig. 4 a. Part of the same section, enlarged twenty-four times. The 
dork transverse bars visible here and there, crossing the walla of 
the tubes in tangential sections, are not due to the presence of 
mural pores, but seem to be the result of mineralization. 

Fig. 4 h. Vertical section of the same, enlarged twenty-four times. 0 , the 
cut extremity of one of the septal spines. 

Fig. 5. Tangential section of a specimen of R. Htromatoporoides, Room., 
in which the visceral chambers are open and the walls distinct, 
enlarged twelve times. Middle Devonian, Gerolstein. 

Fig. 6 a. Part ol the same section, enlarged twenty-four times, showing 
the septal spines. 

Fig, 5 b. Vertical section of the same specimen, enlarged twelve times. 
In the upper portion of the section destructive infiltration lias 
set in, and the visceral chambers are partially obliterated. 


♦ We have examined an example of R. stromatoporoides kindly sent us 
by Professor Roomer himself. 

t Quart. Journ. fteol 80 c. vol. ix. p. 12 (1853); ibid, voL xvii. p, 102 

( 1801 ). * 
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Fig. 6. Tangential section of an example of R. rtromatoporoides, Roem., 
in which the visceral chambers and walls are nearly normal, 
enlarged twelve times. The tubes are slightly below the average 
size. Middle Devonian, Teignmouth. 

Fig. 6 a. Vertical section of the same, similarly enlarged. 

Fig. 7. Tangential section of a specimen of? R. rtromatovoroide*, Roem., 
in the ^normal condition, the tubes being of slightly larger than 
average size, enlarged twelve times. Middle Devonian, Gerol- 
sfcein. 

Fig. 7 a. Part of the same section, enlarged twenty times, and showing 
the walls in a mineralized condition. 


Plate XVI. 

Fig. 1. Tangential section of R. stromcitoporoides, Roem., taken close to 
the surface of the specimen, enlarged twelve times. In part of 
the section figured the visceral cavities ore filled with the 
matrix, but in parts stellate crystallization has taken place, and 
the walls and visceral chambers are largely obliterated. 

Fig. I a. Part of a tangential section of the same specimen, enlarged 
twelve times. Owing to infiltration and crystallization the walls 
of the tubes appear thickened und the visceral chambers are 
partially obliterated. (Jurious rounded tubercles are also seen 
a I the angles of junction of the corallites. 

Fig. 1 b. Part of another slide of the same specimen, enlarged twenty 
times. The tubes are partly filled with matrix and show dis¬ 
tinct walls (sometimes with truces of the primordial wall). In 
other parts of the section the tubo-cavities and walls are largely 
obliterated by stellate crystallization. 

Fig. 1 c. Vertical section of the same specimen, enlarged twelve times. 

The dark vertical linos (v) represent the axial lines of the tube- 
cavities ; but in places portions of the visceral chambers are not 
infiltrated with the darker destructive material, and still exhibit 
tabular ( t ). 

Fig. 2. Tangential section of R. stromatot)oroi(fcn, Room,, in the typical 
“ stdUmicann v state, enlarged twelve times. The visceral cham¬ 
bers and walls are completely obliterated by stellate crystalliza¬ 
tion. Middle Devonian, Gerolstein. 

Fig. 2 a. Part, of another tangential section of the same, specimen, enlarged 
twenty times. In this part of the section the tubes are much 
below tbo average size. On the right hand side of the figure 
the stellate crystallization i8 completely developed^ but towards 
the left the visceral chambers are not infiltrated with the darker 
material. The walls are obliterated throughout. 

Fig. Port of a tangential section of i£. stromatoporoidrs, Room., enlarged 
twenty times. The walls of the corftlhtes are still quite recog¬ 
nizable, but the visceral chambers are occupied by stellate crys¬ 
tallization, the fibres of which strike through the walls and 
give to tbo latter the aspect of being crossed by transverse dark 
bars, Middle Devonian, Oerolstein. 

Fig. 4, Vertical section of a double colony of R. Btromatoporoide*, Iloem.. 
enlarged twelve times. The lower colony (A) is in the normal 
state; the upper colony (B) is in the “ steUimkaw ” state; and 
the two ate separated by a well-marked interval. In the upper 
colony the axes of the visceral cavities are marked by vertical 
dark lines (v), and the fainter lines (to) between each pair of 
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these indicate the position of the true tube-walls. Middle 
Devonian, Gorolstein. 

Fig. fi. Part of a tangential section of R. stromatoporoides, Room., en¬ 
larged twenty time 5 *. The specimen is in the i( sU'llimimm ” 
state, but the walls of the tubes are visible. The peculiar 
rounded tubercles at the anglos of junction of the corollites are 
well seen. Middle Devonian, Oerolstein. 

Fig. ft. Part of a vertical section of a double colony of R. stromatopo- 
rotdes, Roem., partly in the normal condition and partly in the 
“ stellimicam " state, enlarged twelve times. Middle Devonian, 
(terolstein. 

Fig. 7. Part of a vertical section of another example )f thn same, simi¬ 
larly enlarged. In this specimen the Htellate crystallisation has 
not been complete, and the centres of the tube-cavities are par¬ 
tially unobliterated and exhibit the remains of the tabula*. 
Middle Devonian, (ierolstein. 

Fig. 8. Part of the surface of R sfromafoporoide. s, enlarged forty times. 

Minute elevations aro seen at the angles of junction of the 
corallites; but these may be only the result of weathering. 
Middle Devonian, Oerolstein. 

[To be continued. ] 


XXXV .—Note on Orcynus thynnus (L.). 

By Fkancin Day, b\L.S., t<\Z.S. 

It is always satisfactory to obtain reliable records of rare or 
little-known British fishes, especially when new facts have 
been ascertained as to their geographical distribution, exter¬ 
nal form or internal structure, &e.; and I was therefore 
pleased to see in your last month’s issue a paper by Dr. 
M'lntosh on a male tunny (Orcynus thynnus), 9 feet long, 
trawled off Pittenwecm, in Scotland. In that paper some 
criticisms are offered upon my work on 1 British and Irish 
Fishes ’ and on rny figure of the tunny, which observations I 
piopose briefly replying to so far as they affect myself. 

But 1 must first observe that as no figure of this new speci¬ 
men is given, while the number of fin-rays is^omitteef, no 
evidence is offered, except as to the size of the fish, that it was 
the tunny (Orcynus thynnus), or the bonito {Thynnuspelamys ), 
or even 1\ thunnina , which has been captured more than 
once off Denmark. An essential difference between the fishes 
forming the restricted genera Orcynus and Thynnus consists 
in those pertaining to the first having “ small teeth on the 
jaws, vomer, and palatine bones,” while in the second there 
are “ small teeth on the jaws, palatine bones, but none on the 
vomer." Dr. McIntosh observes of his example:—“The 
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mucous surface of the roof of the mouth has, in addition to 
the rasp-like teeth on the palatines, numerous hardened 
streaks from thin ossifications of the region ” ( l . c. p. 329). 
Consequently it would appear that it did not possess teeth on 
the vomer . 

1 now come to the questions raised respecting my figure, 
which, as I stated, was from a stuffed example in the national 
collection, and for stuffed fishes I think those of the tunny 
will bear comparison with others thus preserved but belonging 
to different genera ; and, while giving this opinion, I may add 
that I have often seen bonitos and their allies when freshly 
taken from tropical seas. Premising that I figured the 
tunny as closely as I was able from the stuffed specimen 
without indulging in any “ fanciful representations,” m order 
to make it more closely resemble what I thought it might 
look like were it not stuffed, I have re-examined the British- 
Museum tunny, and with the following results, as any one 
can verify for himself should he desire to do so. Large 
specimens in spirit are not in that institution, for thus pre¬ 
serving them would be rather a useless waste of money, 
which remarks are still further applicable to collections be¬ 
longing to private individuals. 

“ The first dorsal fin again is stated to have weak spines. 

. . , the powerful nature of the first spine is conspicuous ” 

( l . c. p. 328). 1 have shown it nearly twice as wide at its 

base as the second spine, and that is what exists in the 
British-Museum specimens, and to it the term u powerful ” is 
here quite misapplied. The bonito’s is much stronger than 
that of the tunny ; but even it cannot be termed “powerful,” 
for if so how could the first dorsal spines of such fishes as 
some of the Siluroids be described ? In fact I still think that 
the generic definition of “ weak spines ” to the tunny fishes 
as compared with those of other genera is literally correct. 

u The premaxillary and maxillary region is too long in 
the figures of Cuvier and Valenciennes, as well as in Day’s” 
(Z. c. p. 328). In the largest British example from Wey¬ 
mouth (7 feet 44 inches from the snout to the base of the tail- 
fin) the distance from the eye to the end of the snout is 2# in 
the length of the head, in a second stuffed specimen 3 feet 
1 inch long (computed as above) the length of the snout is 
just half of the entire length of the head to the postero- 
mferior end of the opercle, where it joins the subopercle; con¬ 
sequently the length of this portion of the head agrees with 
that shown in Cuvier and Valenciennes’s work, and also with 
my own figure, but not with Dr. McIntosh’s specimen. The 
eye is said to be “ too large” in my figure; here, again, it 
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agrees with the specimen. The head u seems to be too long 
from the tip of the snout to the posterior margin of the oper- 
culum ” (?. c. p. 328); he gives it as about 3J in the distance 
to the base of the tail-fin, but I find it to be in the large 
specimen and 3fV in the smaller fish, neither measurement 
agreeing with the Pittenweem example. The teeth are com¬ 
paratively larger in small than in large examples, and I found 
them to be about 0*1 inch long in the upper jaw j conse¬ 
quently I do not think they are u fancifully represented” 

The spines of the first dorsal fin “seem to have been 
unusually long anteriorly in the specimen figured by Day ” 
(/. c. p. 329). In the largest fish I have referred to the 
length of the first dorsal spine is G^fy of the length of the fish 
(to the base of the caudal fin) ; and of the smaller fish 8$ ; while 
it is not quite 8 in my figure. Even Dr. MTntosh gives the 
height of the fiist dorsal as 10^ inches and the length of the 
fish to the base of the caudal fin at 94 inches. This would be 
about equal to 8£ ; and as I do not show it more than 8, I 
cannot agree to its being “ unusually long anteriorly.” 

Not only does the anal fin in its size, as I have represented 
it, agree with the specimens, but also in its position, as “ a line 
running veitically from the anteiior margin of the anal fin 
runs behind the second dorsal ” (p. 329) in Dr. McIntosh’s 

S ecimen, but it does not do so m either of the British- 
useum fish. 

Dr. McIntosh, in the Ann. & Mag. Nat. Hist. 1885, xv. 
p, 433, inserted under the head of Gottus bubalis some remarks 
of mine on the breeding of G . scorpius, which I now see he 
returns to the species under which I originally placed them. 
Professor Cossar Ewart, in the * Wooten Fisheiy Reports/ 
criticised my figuie of Herranm cabrilla , and doubted my 
account of its geographical distribution, asserting that he had 
obtained it fiom the north of Scotland ; fortunately he figured 
the specimen, which showed at a glance that it was Swastes 
norvegicus . Possibly when Dr. McIntosh’s fish is figured it 
will turn out to be a different fish from the tunny; but 
if he had looked at the specimens in our national collection 
before so emphatically condemning my figure. I think he 
would have satisfied himself that I had only followed nature 
and the wrork of the taxidermist, carefully measuring all 
points and reducing them by the aid of proportional com¬ 
passes to the size shown in my illustrated work. 
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XXXVI .—Notes on the Palmozoic Bivalved Entomostraca .— 
No. XXI. On some Silurian Genera and Species *. By 
Prof. T. Rupert Jones, F.R.S., and Dr. H. B. IIoll, 
F.G.S. 

[Plates XIII. & XlV.t] 
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Stropula, gen. nov., p. 403. 

1 . Strejmla concentrica, sp. nov., 

p. 404. 

2 . - irregularis , sp. nov., 

p. 404. 

3. - beynchioides, sp. nov., 

p, 405. 

4. BoUia Vinci, sp, nov., p. 406. 

4 *, - -, var, mitts, nov., 

p. 400. 

IVacenfitda, gen. nov., p. 407. 

5. Placenfula ercavata, J. & Ii., 

p, 407. 

6 . Primitia lenticular is, J, Ac II., 

p. 408. 

7. - Recmeriana, J. & II., 

p. 408. 

8 . - fabulina, sp. nov., p. 408. 

9. - ‘variolata , J. & II., p. 408. 


10 Primitia paucipunctata, J. & 
H., p. 409. 

11. - humihs, sp. nov., p. 409. 

12. - valida, sp. no\., p. 409. 

12*.-, \ar. bmnata , nov., 

p. 410, 

12**, - -, var. angustata , 

nov., j>. 410. 

]6. - tersa , J. & H., p. 410. 

14. - umbihcata , J, &; II., 

p. 410. 

15. - eristata, J. Ac H., p. 411. 

](3. - ornata , sp. nov., p. 411. 

17. - comuta, sp. nov., p. 411. 

18. - (B(jjimli8 , ep. nov., p. 412, 

19. - divvrsa , sp. nov., p. 412. 

20. - scmtnulum , Jones, p. 41*3, 

21. - furcata , sp, no\., p. 418. 


In our continued examination of the numerous interesting 
specimens in the collections made by Messrs. J. Smith and 
G. R, Vine we find the following genera and species. The 
same numbers for the various assortments of Wenlock 
Shales in Mr. Vine’s collection arc used as in the Ann. & 
Mag. Nat, Hist., April 1886, namely :— u Shales over the 
Wenlock Limestone, nos. 24 and 46. Upper Wenlock 
Shales, nos. 25, 25*, 41, and 42: Tickwood Beds. Middle 
Wenlock Shales, no. 43 : Coalbrook-Dale Beds. Lower Wen- 
lock Shales, nos. 22, 36, 37, 38, 40: Buildwas Beds,” 


Stbepula, gen, nov. 

Certain specimens, namely PI. XIII. figs. 1, 4, 6, 7, 8, and 
9, were at first looked upon as belonging to Kirkbya^ to some 
forms of which genus (for example fig, 19, pi. iii, Ann. & 


* For No, XX. see Ann. & Mag. Nat. Hist, for April 1886, p, 887. 
t These Plates have been drawn with the aid of a grant from the 
Koyal Society for the illustration of Fossil Entomostraca, 
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Mag* Nat. Hist. ser. 5, vol. xv. p. 189) they assimilate! 
though they want the usual subcentral pit. 2T. rigida , J. & 
K., l. c* fig. 18, is also such a pitless form, and may belong 
to the same group as these Silurian allies of Kirkoya. K . 
fibula {op. cit. ser. 4, vol. iii. pi. xv. fig. 9, p. 224), from the 
Uppcr-Ludlow beds near Malvern, holds its own as a species 
of this genus. 

The quasi-Kirkbyan specimens here noticed may be grouped 
under the new generic name of Stuepula *. 

The carapace-valves are slightly convex, suboblong, with 
rounded ends, or scriuolliptical, that is, less boldly curved at 
one end than at the other, and boar narrow often trenchant 
ridges. These are sometimes concentric with the lower mar¬ 
gin, in other cases partly concentric and partly irregular. 
They run into the slightly thickened dorsal margin. The 
intervening furrows form broad valleys and a subcentral 
tubercle^ or oven a lobular swelling is sometimes present. 
The chief ridge is a free supramarginal lamina, standing 
outwards and downwards, and hiding the real marginal edge 
in the side view. The edge view of the bivalved carapace is 
narrow-ovate, cross-barred at the sides with ridges, some 
straight and parallel, some oblique and divergent (PL XIII. 
figs. 8 6, 9 6). 

1. Strepula concentrica , sp, nov. 

(PL XIII. figs. 1 a, 1 6, 4, 6.) 

{ Fig. 1 Length 12, Height 7. Thickness5. 
Fig. 4 : Length 19. Height 9. 

Fig. 6: Length 24. Height 11. 

Three concentric but not quite symmetrical narrow ridges 
are here present (including the supramarginal laminaj, some¬ 
times showing a tendency to u sport ” or branch, and even to 
have a connecting isthmus here and there. A small central 
tubercle is seen in fig. 1 a. 

This species occurs in Mr. Smith’s collection:—no. 11 6 , 
Lincoln Hill, Ironbridge; no. 42, railway-cutting, side of 
•Severn, Ironbridge; and no. 55 8 , Woolhope. 


2. Strepula irregularis , sp. nov. 

(PL XIII. figs. 5, 7, 8 a, 86, 9 a, 9 6, 9 c, and 15.) 


Proportions : ^ 


Fig. 8: L. 20. 
Fig. 9: L. 24. 


II. 12. Th. 10. 
H. 12. Th. 10. 


* Diminutive* of Strcpa (Lat.), a stirrup, from the loop-like pattern of 
the ridges, 

t If these proportional numbers be divided by 15, the result® will be 
measurements in a millimetre and parts of a millimetre, 
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The typical ridging here seems to be (within the supramar¬ 
ginal outstanding ridge) an inner, irregularly oonoentric, and 
an innermost, variable, three-limbed ridge, like a curved 
trident or a distorted C0> all thin and some trenchant. A 
lobular swelling rises within the arms of the tripaitite ridge in 
fig. 7 . In all case 3 the surface is coarsely reticulate. In 
fig. 8 the supramarginal ridge is so prominent as to be very 
evident at the sides in the dorsal view (fig. 8 b); in fig. 9 it 
stands out in the ventral view (9 c), but not in the dorsal 
aspect (9 b). 

Figs. 5 and 15 are interiors of such valves as fig. 7. The 
reticulate ornament is partly visible through the test in these 
specimens. 

This species occurs in Mr. Smith’s collection—no. 11 1 , 2 , 5 , 
and no. 70, Lincoln Ilill, Ironbridge ; and in Mr. Vine’s 
collection, XLIX, bed no. 25. 

The late J. G. 0. Linnarsson described and figured an 
analogous form as Beyrivhia costata from the Beyrichia- 
limestdne of Angelin’s stage u Rcgio Trinucleorurn 1) a (?) ” 
of the Lower Silurian (or Cambrian) of West Gothland. See 
Kongl. Svenska Vetenskaps-Akad. llaudlingar, vol. viii. 
1869, p. 85, pi. ii. fig. 67. 


3. Strepula beyriefrioides. sp. nov. 
(PI, XIII. figs. 2 and 3 .) 


Proportions : 


Fig. 2: L. 9. 
Fig. 3: L. 16. 


II. 5. 
H. 10. 


In fig. 2 we have a small, neat, almost semicircular valve, 
bearing two concentric ridges—one outstanding^ sharp, ana 
above and parallel with the ventral margin, which it hides; 
the other less regular and not quite entire, within the formei* 
An oval isolated lobe occupies the centre of the valve. 

This form comes near to Strejmla concentrica on one hand, 
and on the other to some of the varieties of Beyrichia Klcedeni } 
especially as one end of tire inner ridge is sublobular, faintly 
imitating the gigot-\ohe. The outstanding supramarginal 
ridge, the almost continuous inner ridge formed by the two 
end lobes, and the isolation of the central lobe, taken alto¬ 
gether, give it a peculiar character. 

Fig. 3 shows a larger form, somewhat similar in outline 
and general aspect to fig. 2. Here the outer or supramarginal 
ridge is strongly prominent, and two asymmetrical, obliquely 
transverse, narrow, rough lobes almost meet below an isolated, 
guttiforfn, subecntral lone. 

Ann . & Mag . N. Hist . Ser. 5. Vol. xvii. 


28 
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As it is possible that by development in age the small form 
(fig. 2) might have approximated to the larger form (fig. 3), 
we associate them together under the name of Strepula bey - 
richioide* —in the first place as having reference to their exhi¬ 
biting the concentric ridging of the new genus Strej>ula, and, 
secondly, a somewhat trilobate form like some Beynchice , v 

In both cases (figs. 2 and 3) the dorsal edge view is like 
that of a three-lobed Beyrichia . 

8tr . beyrichioides is rare in the Smith Coll., no. 11 a,4, Lin¬ 
coln Hill", Tronbridge ; and Vine Coll. LXVlu, Tickwood Beds; 
LXVIlu, Tickwood Beds. 

4. Bollia t Vinei, sp. nov. (PI. XIII. fig. 14.) 

Proportions :—L. 10. II. 6. 

Carapace-valve small, suboblong, with well-curved ventral 
border; flattish and thick ; surface reticulated. The bilobu- 
lar, semicircular, central ridge is proportionally small, but 
very distinct. The supramarginal ridge is thick, and the 
meshes of the reticulate sculpture enlarge along a line just 
within it, forming there a senes of pits. There is a specimen 
fixed on a piece of shell in the Vine Coll. xxxiv s , bed no* 
37 ; also one specimen in the Smith Coll. no. 55 8 , Woolhope. 

4*. Bollia Vineiy var. mitis , nov. (PI. XIII. fig. 13.) 

Proportions :—L. 11. H. 6. 

This little oblong valve is slightly longer in proportion than 
B . Vinei and the outer of the two curved ridges is within the 
margin and less pronounced; the sculpture also is weaker 
and more uniform. There is another specimen in which these 
features are still less pronounced, hut they are essentially the 
same as in the foiegoing B . Vinei . vine Coll. XXXIV,, 
bed no. 37. 

Among the small figures of Silurian Entomostraca from 
Scandinavia, in pi. v. illustrating K. Haupt’s “ I)ie Fauna 
des Graptolithen-Gesteines,” &c., in vol. liv. of the ‘Neues 
Lausitzisches Magazin ’ (8vo, Gorlitz, 1878), there are two 
that look like Bollia at first sight, namely figs. 9 a, b ; but 
they appear to have a small eubcentral lobe low down Within 
the curved ridge. The specimens seem to have been about 
2 milhm. long. Fig. 11 also in the same plate may possibly 
illustrate an allied form, but no curved ridge is yisible. This 

t For Bollia see Ana. & Mag. Nat. Hist, for April 1886, p. 360. 
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specimen may have been about 1*5 millim. long. No descrip¬ 
tions are given, but figs. 9^, 6, were supposed to be Beyrichia 
Kkedeni, and fig. 11 vvas referred to as a Beyriahi with the 
two little knobs more to one side than shown by the 
draughtsman. 


Placentula, gen. nov. 

Primitia y para, Jones & Holl, Ann. & Mag. Nat. Ilist., March 1800, 

p. 222. 

Valves suborbicular, nearly semicircular on the ventral 
border, straight on the dorsal margin inside, but projecting 
with unequal and variable angles at the outer dorsal region. 
Surface flat or slightly convex, surrounded by a raised rim, 
Which slopes down suddenly outside to the edge of the valve. 
This rim encloses a depressed arid reticulated area, and in or 
near the antero-dorsal region there is a small depression de¬ 
fined by a raised loop-like bolder. Within certain bounds 
all these features are variable in different individuals. 

The little .loop looks like the curved ridge of Bollia pushed 
away out of place, and in some cases is almost obsolete. 
Though apparently near to the little Bollice of figs. 13 and 14, 
yet this form can scarcely belong to that genus, as the loop 
touches and runs into the dorsal border; and the general 
shape is different. We do not now think that it finds its 
right place in Primitia , and prefer to regard it as distinct 
under the new generic name of Flacentijla (Lat., a little 
cake). 


5. Placcntula excavatayj ones and Holl. 

(PI. XIII. figs. 10 a, 10 6, 11, 12, and 16.) 

Primitia extnmta* J. & H., Ann. & Mag. Nat. Hist. ser. 4, vol. iii, 
18C0, p. 222, pi. xv. figs. 10 a, b, c. 

(Figs. 10, 11, 12: L. 11. H. 7. Th. 5. 
Proportions: < Fig. 16: . . . L. 15. II. 10. 

(^Original specimen : L. 14. II. 9. Th. 6. 

These little bun-shaped carapaces often differ slightly from 
the specimen first described and figured, the dorsal sulcus 
being clearly defined by a narrow, raised, slightly oblique 
loop; and the raised marginal rim is more distinctly marked 
in several individuals, but not more so in others. 

This is a variable species, individuals differing in si&e, 
outline, relative convexity, the strength of the loop and of the 
supramarginal border, and in the intensity of sculpture. 
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The larger specimen (fig- 16) of an interior has the straight 
dorsal edge, and shows a swollen dprsal region, as in fig. 11. 

This species is not uncommon in bed 25*, Vine Coll., 
XXIX ; and at Woolhope, Smith Coll. no. 66 and no. 72; 
also at Lincoln Ilill, Ironbridge, no. 70. 


6. Primitia j* lenticular is, Jones and IIoll. 

(PI. XIV. figs. 1 a, 1 b.) 

Primitia lenticulari V», J. & II., Ami. & Mag. Nat. Hist. ser. 4, vol. iii. 
1869, p. 219, woodcut^ figs. 4 a, b, t, 

x, .. fFig. 1:L. 17. 11.15. Th. 9. 

Proportions: ^ gpec# fig in 1869 . L . 19 . h. 14. Th. 10. 

Some specimens closely corresponding in side view and 
profiles with those desciibed and figured in 1869 occur in the 
Smith Coll. no. 39, Dudley Custle ; no. 58, railway-cutting, 
side of Severn, Ironbridge; no. 59, Red Shale, Malvern 
Tunnel; no. 71, Sedgeley (Wenlock Shale) : in the Vine 
Coll. XXXli, a, bed no. 25 ; xxxm, bed no. 25* ; and LXVI*, 
Tickwood Beds. Most abundantly in nos. 58 and 59. 


7. Primitia Rcemeriana , Jones and Holl. 

Primitia Pcrmetiana, J. & II., Ann. & Mag. Nat. Hist. ser. 8, vol. xvi, 
1865, p. 422, pi. xiii, figs. 8 a, b. 

Proportions :—L. 17. H. 13. Th. 5. 

This occurs in the Vine Coll, xxxil, bed no. 46; LXV^o, 
Shale over the Wenlock Limestone; and LVI, bed no. 46. 


8. Primitia fabulina, sp, nov. 

(PI. XIV. figs. 2 «, 2 J.) 

Proportions :—L. 15. H. 10. Th. 6. 

This is a rather small, bean-shaped, compressed, ovate- 
oblong Primitia , near P . variolate, J. & H., in general aspect, 
but it is much more compressed at the ends, especially ante¬ 
riorly, aud has a smooth surface. The edge view is narrow- 
ovate, acute at each end. 

This is found in some numbers in Smith’s Coll. no. 48, 
Dudley Tunnel; and in Vine Coll., UVi bed no. 37. 

9. Primitia variolate , Jones and Holl, 

Primitia variolata, J. & II. Ana. & Mag. Nat. Hist. ser. 8, vol. xvj, 
1865, p. 418, pi, xiii. figs, 6 a , b . 

Proportions :—L. 11. H. 7*5. Th. 4 # 5. 

i For Primitia see Ann. & Mag. Nat. Ilist. ser. 8, vol. xvi. 1865, 
p. 415. ’ 
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present in the Smith Coll. no. 36, railway-cutting, side of 
Severn, Ironbridge; and in Vine Coll. LXV 4 & u, Shales over 
♦he Wenlock Limestone. 

10. Primitia paucipunciata ) Jones and Holl. 

(PI. XIV. figs. 3 a, 3 b.) 

Primitia mriolata , var. jmucipunctata , .T. & H. op. ot£. p. 419, pi. xiii. 
figs. 0 c, fi d. 

r / Fig. 3 : L. 14. IL 8 . Tli. 7. 
ortions: j FigUJfed iu 1865 . L< x 3 . H< 8 . Th. 5 . 

We find that perfect specimens do not possess the supposed 
antero-dorsal rim or marginal extension indicated in fig. 6 c, 
above quoted. 1 he absence of a rim and its more ovate out¬ 
line, besides its ornament, distinguish it from P. variolata , 
and being constant in occurrence it may fairly claim a specific 
standing. 

It occurs in the Vine Coll, xxiii, 2 , bed 25 (common) ; XXHI, 
bed 26* (not rare) ; and LXVtn & a, Tickwood Beds. 


# 11. Primitia humilis , sp. nov. 

(PI. XIV. figs. 6 a, 6 b , 9 a, 9 5, 9 c.) 


Proportions : 


f Fig. 6: L. 10. 
\ Fig. 9 : L. 14. 


H. 6. 
H. 8. 


Th. 4. 
Th. 6 . 


Valves nearly oblong, but rounded at the ends; not very 
convex, compressed forward, steep at the edges, but less so 
anteriorly. Sulcus constricted dorsally, so as to form a rather 
deep subcentral pit. Dorsal view cuneiform, rounded at the 
thin end (anterior), and truncate behind. This is not a rare 
form. Some few specimens show a very faint punctation. 
Pig. 9 c shows an interior, with the dorsal edge and its hinge- 
line. Figs. Qa, 6 , evidently represent a young form of the 
same lowly but characteristic species. In the Smith Coll, 
no. 61, there are two very small individuals from Woolhope. 
In the Vine Coll, xxv, bed no. 25 ; xxxvi 4 , bed no. 37; 
LXHlj bed no. 25 ; lxiv 4 , s. 9 , bed no. 37. 


12. Primitia valida , sp. nov. 

(PI. XIV. figs. 7 a, 7 b, 7 c.) 

Proportions :-L. 18. II. 12. Th. 10. 


A large, thick, Leperditioid Primitia , very convex along 


mg. Valves marked with a shallow, broad, eubcentrai pit, 
tJhrapace half as long again as high, and almost as thick as 
Ugh. Edge view subovate, sharp in front; end view sharp 
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above, tumid below. Slight marginal rim traceable in some 
specimens. This is near P. umbilicata , but is squarer, thicfaife 
vcntrallyj and always more or less reticulated. 

In Smith Coll. no. 69, Woolliope (poor variety); no.76<pwt^ 
Lincoln Hill, Iionbndgo. Vine Coll, xxvn, bed no. 46 (4 
variety); xxwiii, 2 ,a, bed no. 46; LXV12, Shales over the 
Wenlock Limestone; and lxvu, bed no, 46 (including a 
variety). 

12*. Primitia valida , var. breviata , nov. 

(PI. XIV. iigs. 8 a, 8 b.) 

Propoitions:—L. 13. H. 9. Th. 8. 

This agrees with P. valida in all lespccts, except in being 
smaller and relatively shorter, and not showing the central 
dcpiession. 

Vine Coll. xxvii,j,s, bed no. 46 ; lxv u u >art)> Shales over 
the Wenlock Limestone. 

12**. Primitia valida , var. angustata y nov. 

(PI. XIV. figs. 4 a, i b.) * 

Proportions:—L. 14. II. 8. Th. 6. 

I11 this the relative height and thickness of the valves are 
much less than in the two foregoing forma; otherwise the 
features are closely similar. The usual depression on the 
valves is here subcentral, towards the antero-dorsai region^, 
and is more open and undefined. 

Vine Coll. XXVIU4, bed no. 46 ; LXV W (pv t), Shales over the 
Wenlock Limestone. 

13. Primitia tersa y Jones and Holl. 

Primttta term , J. & H , Ann. & Mag. Nat. Hist. ser, 3, vol xvi. 1868, 
p, 421, pi xiii. figs 3c,6,c 

Proportions :—L. 14. H. 9. Th. 9. 

This occurs at the railway-cutting, side of Severn, Iron- 
bridge, no, 78, Smith Coll., with a quite or nearly smooth 
surface; but a reticulate variety occurs in no. 7o, Dudley 
Tunnel. 


, 14. Primitia umbilicata , Jones and Holl. 

Primttta umbilicata, J. & H. op. at. p. 420, pi. xiii. figs. 2 a-d. 

Proportions :—L. 15. H. 11. Th. 9. 

This occurs as a reticulated variety in the Smith Collection, 
no, 73, railway-cutting, side of Severn, Ironbridge, and no, 
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llttHey Tunnel. In nos. 26 and 78, railway-cutting, side of 
@^|arn, I^ytfAudge, it is smooth. In the Vine Collection 
Tickwood Beds, it is also present, 

T ^ 151 Primitia crwtata , Jones and IIoll. 

Pmmxtxa vmtata , J. & H op ext, figs 1 a, b, o, 

I ProportionsL 15. II. 11’25. Th. 11*5. 

Tpis well-marked species is rathei abundant in some of the 
fjhfcles (Tickwood Beds) in Vine Coll, xxx and LXVI7, in 
boi| cases showing delicate toothing on the front margin of 
each valve. 

16. Primitia ornata ) sp. nov. (PL XIV. fig. 5 ) 
Pioportions:—L. 10. II. 6. 

A small, moderately and equally convex, suboblong, Leper- 
ditioid form , straight at the back, with a long hinge-lme j 
Curved on the hoe edges ; the ventral longest and gently 
curved; ends neaily semicircular, but the posterior boldest. 
Suiface eodftaely reticulated with neat mesnes and boidered 
with a slight urn. Doisal sulcus median and vunable, some¬ 
times ending in a definite cential pit, sometimes lepiesented 
Only by a subumbihcal hollow. 

Though near to P. variolata , this is distinguished by its 
shape, ornament, and small size. The dorsal profile of the 
carapace is a nairow oblong with rounded ends. 

In the Vine Coll, xxtv, bed 25 ; Smith Coll, nos 55 and 
72, Woolhope, and no. 76< imrt ), Lincoln Hill, Ironbridge. It 
is not common. 


17. Primitia cornuta, sp. nov. 

(Pl. XIV. figs. 12 a, 12 b, and tig. 13 (young).) 

f Fig. 12: L. 18. II. 10. Th. 7, and be- 
Proportions: < tween the tips 11. 

(Fig, 13: L. 9. H.6. 

Carapace semiovate, straight on the back, elliptically curved 
on the free edges, being semicncular behind, and broadly and 
obliquely curved on the ventral and anterior margins up to 
the antero-dorsal angle. Surface finely reticulate, with some 
meshes larger here and there, forming small pits; convex 
Iwjhind, compressed in float, excepting that the antero-ventrai 
region of each valve bears an outstanding sharp tubeicle. 
{ Another, but shorter, tubercle piojccts from each postero-dorsal 
legion. Hence the dorsal view (fig. 12 b) gives a bluntly 
founded end behind, and a sharp front end, with the lateral 
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horn-like projections at the anterior third reaching furtherjprc 
than those behind. m 

The small specimen (fig. 13), though smooth and ha 
the antero-ventral tubercle undeveloped, is sufficientljJljlke 
fhe foregoing to be regarded as a young form or an arnfeted 
dwarf. This specimen (from bed no. 37 ?) has been lost, 

P. cornu (a is represented by a unique carapace in theRme 
Collection, xxxv ? bed no. 40. W 

We connect this and the two following species with 
mitia } regarding the tubercles as representing essentially the 
elevated sides of the modified dorsal furrow. f 

18. Primitia wqualis , sp. nov. 

(PI. XIV. figs. 11a, 11 b.) 

Proportions :—L. 16. II. 9. Th. 5, and between the tips 6. 

This is Leperditioid in shape, and like P. valida , var. artft 
fata , in lateral aspect, but differing in dorsal outline. It has 
two equal, prominent, rounded tubercles in the middle-dorsal 
region, almost in a line, marking off thirds of the length, and 
connected below by a feebly-raised loop-like ridge, curving 
over the centre of the valve. The dorsal aspect is narrow-* 
ovate, with the four outstanding tubercles symmetrically dis¬ 
posed in fore and aft pairs. The surface is finely reticulated* 
and the hinge-line delicately denticulate. 

Smith CoTh, no. 37, railway-cutting, Coalbrook Dale; and 
no. 38, railway-cutting, side of Severn, Iron bridge, llare. 

This species reminds us of P. bicorniH ) Jones (Ann. & 
Mag. Nat. Hist. ser. 2, vol. xvi. p. 173,1855, pi. vi. fig. 23), 
from the Lower Silurian ; but, besides other differences, the 
proportions of the latter are: L. 18'75. H. 9*25. Th. 925, 
The faint loop, evidently a family link with Bollia , Plaoen+ 
tula 7 and Strepvla , serves to show that the centro-dorsal 
sulcus is not quite obsolete in these cornute Primitive. It is 
more definitely marked in the allied P. bicornis and P. mun- 
dula y Jones {op. cit. figs. 23, 28-31). 

19. Primitia diversa , sp. nov. 

(PI. XIV. figs. 10 a, 10 b, 10 c.) 

Proportions :—L. 14. II. 7. Th. 6, and between the tips 8# 
Valves straight-backed, Leperditioid, and subconvex. Sur* 
face finely reticulated or marked with small scattered pits; 
irregularly undulate, and rising into two unequal tubercles, 
one near the middle of the front third, the other low down on 
the hinder third. Dorsal view of the closed carapace narrow* 
ovate, with lateral, projecting, unequal tubercles. 

In the Vine Collection xxxvii, 3 , 3 , and xxxvii, bed no. 
also lxiv, Buildwas Beds. liather common. 
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20. Primitia seminulum. Jones. 

(Pi. XIV. figs. 14 o, 14 5, 14 c.) 

* Meyrichia seminulum , Jones. Arm. & Mag. Nat. Hist. ser. 2, vol. xvi. 
1855, p. 173, pi. vi. fig. 24. 

J^imitia semimuurn, J. & If., op. ait. aer. 3, vol. xvi. 1865, p. 418. 

(Fig. 14a, b: . . L. 17. H. 10. Th. 8. 
Proportions: < Fig. 14c: .... L. 14. H. 9. 

^Figured in 1855: L. 18 75. H. 11’25. 

The original description of this pretty little semicircular 
Primitia needs to be supplemented only by the remarks, that 
the present specimens are dearly and elegantly reticulated; 
that the dorsal sulcus traverses lather more than a third of the 
height of the valve and is not always quite straight; and, 
lastly, that the individuals vary in relative length. Fig. 14 c 
is the outline of a short valve. 

Smith Coll. no. 26, railway-cutting, side of Severn, Iron- 
bridge (worn); no. 35, Lincoln Ilill, Ironbridge; no. 64. 
Woolhope; no. 74, Wren’s Nest, Dudley; no. 75, Benthall 
Edge. An abundant species. 

21. Primitia furcata, sp. nov. 

(PL XIV. figs. 15 a, 15 5.) 

Proportions :—L. 19. H. 9. Th. 8. 

This unique carapace is skiff-shaped, with a straight back 
and elliptical lower margin, which curves up sharply behind, 
and much more gently and slopingly to the projecting antero- 
doisal angle. The valves are fully convex in the hinder two 
thirds, but are compressed in front. The surface is smooth, 
and impressed at the middle of the back with a well-marked 
sulcus, which widens out into a shallow fork at about the 
middle of the valve. A neat rim borders the free edge. Dorsal 
view Bubovate, acute in front, straight at the sides, and 
roundly truncate behind. The valves remaining slightly 
apart in the figured specimen give a slightly deeper outline 
in fig. 15 a at first signt than is real. 

Smith Coll. no. 43, Dudley Tunnel. 

EXPLANATION OF THE PLATES. 

[The figures are magnified about 15 diameters.J 
Plate XIII. 

Fig. 1. Strepulu ooncentrica , gen. at sp. nov. Carapace: a. lateral view, 
left valve outwards; 5, dorsal view. Smith Coll. no. 42, rail¬ 
way-cutting, side of Severn, Ironbridge. 

Fig. 2. Stremfa heyrichioide*, sp. nov. .Right valve. Smith Coll. no. 1L, 
Lincoln Hill, Ironbridge. 

Fig. 3. The same. Right valve. Smith Coll. no. 11., Lincoln Hill. 
Ironbridge. 
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Fig. 4, Strepula conaentrica, sp. nov. Bight valve. Smith Ooll. no, 
Lincoln Hill, Ironbridgo. 

Fig, 6. Stremda irregularis , sp. nov. Interior of right valve. Smith 
Ooll, no. 11 2 , Lincoln Hill, Ironbridgo. * 

Fig, 0 . Strepula eoncentriea , sp. nov. Bight valve. Smith Ooll. no. 55 a , 
Woulhope. 

Fig, 7. Strepula irregularis , sp nov. Loft valve. Smith Ooll. no. 11„ 
Lincoln Hill, Ironbridgo, 

Fig. B. The same. Carapace: a, right valve; 6, dorsal view. Smith 
Ooll. no. 11,, Lincoln Hill, Ironbridgo. 

Fig. 9. The same. Carapace: a, right vah e; b , dorsal view; c, ventral 
view. Vine Ooll. xxix, bed 25. 

Fig, 10. IHacmtula ex carat a, J. & 11. Carapace : a, left valve; b, dorsal 
view. Vine Coll, xxrx,, bed 25*. 

Fig. 11. The same. Bight valve. Vine Ooll. xxix*, bed 25*. 

F\g. 12. The same. Bight valve. Vine Ooll. xxix„, bed 25*. 

Fig. 13. Bolha Vim% var. nritis, sp. el var. nov. itight valve. Vine 
Coll, xxxiv„ bed 37. 

Fig. 14. Bollia Vinci t sp. nov. Left valve. Vine Coll, xx\iv ft , bod 37. 

Fig, 15. Strepula irregularis, sp. nov. Interior of right valve. Smith 
Coll. no. 70, Lincoln I till, Ironbridgo. 

Fig. 10 . lHimntuta extarata, J. & II. Interior of right valve. Smith 
ColL no. 00, Woolhope. 

PjjAtk XIV. 

Fig. 1. Primtia tenticularis, J. k II. Carapace (not reticulate): a, left 
valve ; />, dorsal view. Vine Ooll. xxxi,, bed 25, 

Fig. 2. Primitia fahulim, sp. nov. Carapace : a, right valve; 5, ventral 
view. Smith Coll. no. 48i, a, Dudley Tunnel. 

Fig. 3. Primitia paucipunctata, J. <V II. ('a rap are: a, right valve; b, 
ventral view. Vine Coll, xxui, a, bed 25. 

Fig. 4. Primitia valuta , \ar. augustata, nov. Carapace : a, left valve ; b, 
end view. Vine Coll, xxvin A , bed 40. 

Fig. 5. Primitia ornata , sp. nov. Bight valve. Vine Coll, xxiv, bed 25. 

Fig. 0. Primitia hurrahs, sp. nov. a, right valve; b, edge view. Vine 
Coll, xxv, bed 25. 

Fig. 7. Primitia valida, sp. nov. Carapace: a , left valve; b, edge view; 
c, end view, vine Coll. xxvm 2 , bed 40. 

Fig. 8 . Pi'imitia valida , var. breviaia. Carapace : a, right valve ; b, edge 
view. Vine Coll, xxvi*, bed 40. 

Fig. 9. Primitia humilis, sp. nov. a, right valve; b , edge view*bf cara¬ 
pace ; c, interior of left valve, filled with matrix [too convex 
above]. Vine Coll, lxui, bed 25. 

Fig. 10. Pi'imitia diversg, sp. nov. a, right valve; 6, dorsal view; c, 
ventral view. Different individuals. Vine Coll, xxxvil x 
bed 37. 

Fig. 11. Primitia crqualis, sp. nov. Carapace: «, right %alve; b, dorsal 
view. Smith Coll, no, 38, railway-cutting, Ironbridgo. 

Fig. 12. Pi'imitia cor nut a. sp. nov. Carapace: a, right valve; 5, dorsal 
view. Vine Coll, xxxv, bed 40. 

Fig. 13. The same, young. Bight valve. Bed 37 P (Specimen lost) 

Fig. 14. Primitia seminulum, Jones. Carapace: «, left valve; 5, dorsal 
view; c , outline of a short right valve, Smith Coll, no, 54, 
W oolhope. 

Fig . 15* Primitiafurcata, sp. nov. Carapace: a, right valve outwards, 
and edge of left valve pfrtly seen; b, dorsal view. Smith ColL 
no. 43, Dudley Tunnel. 
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XXXVII .—New Neotropical Gurculionidce .—Part VI. 
- By Francis P. Pascoe. 


BbACHYPEHINAS 

Athetetcs, n. g. 

-r giobicollia 

Melactus, n. g, for Cyphus bi- 
spinus &c. 

Dyspniles, n g. 

-- feriugattiH 

KuiRHINrNJE 

ACtiomerus, n. g 
--nodo«»is. 

Brian as 

Honmlocerus punctual. 

Magdalina. 

IrfBmoBftooutt blandua, 

-rufescens. 

-ebenus 

Cholinjk. 

Choi us Obprthuni. 

-megaapilus. 

-caneaoens. 

Krethistes amplicollia. 


Ck\ ptobhynchinab. 

Elytrocoptus prolifer. 
Cyphorhynchua diurus. 

-cruanuH. 

Crypt oc rue scops. 
Diaporesis, n g 
-dietmcta. 

Zygopinab. 

Piazurue stellarls 

-hetus. 

-sacer. 

-di versus. 

Bari ihn ab. 

Bans magister. 

-fervida 

Eurhmus cupripea. 

-exurnua. 

Qftiiymela, n. g. 

-mtidft. 

Madamdxc 
Eutoxus corax. 


Athetetes. 

Navpacto similis sed diffeit. Tibitr postica: oorbelha cavemosia, et 
elytra quara prothorax haud latiora. 

This genus agrees with the typical species of Naupactue in 
its lon^ and slender antenna) and the great length of the 
second joint of the funicle compared to the first. All others 
not possessing these characters should be excluded from that 

f enuflj as well as those whose elytra are not broader at the 
ase than the prothorax. Some of the latter, like N. durius , 
have been referred to Eurymetopus *, and others, like A*, lacer- 
tosu8 } to Pantoplanes . In these genera the corbels are open, 

a This genus of Schonherr s has been changed in the ‘ Munich Cata¬ 
logue * into Metvpomurye as being too near Eurymetopon, If every name 
among the 80.000 genera of animals is, from a mere similarity of sound, 
to he changed, except the original, there can be no certainty for many 
now familiar names; what will be sufcciently clear for some will not for 
others, for whom such changes are a delight 
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as in Naupactus . I am not quite sure that what appears to 
be a minute transverse scutelfum is really one. 

Athetetes globicollia . 

A. oblongus, piceus, squamis griseis haud dense vostitus ; antennas 
funiculo articulo secundo quam primo triplo longiore. Jx>ng. 4 
lin. 

Hob. Mexico. 

Oblong, pitchy, clothed with greyish approximate scales; 
rostrum flat in front, bounded on each side by two sharply 
defined lines; antennae very slender, the scape extending to 
the prothorax, the second joint of the funicle three times 
as long as the first, the three next equal in length, but to¬ 
gether not longer than the second, the last two shorter, espe¬ 
cially the sixth, club oblong-ovate ; prothorax globose, the 
apex and base truncate; scutellum inconspicuous; elytra 
narrower than the prothorax, gradually rounded from the 
middle, convex, seriate-punctate, punctures small ; legs with 
sparse scales, the anterior much longer, with glaucous green 
scales, and their femora thicker than the others. 

Melactuh. 

This generic name is proposed for Cyphus biapinua and 
Cyphus tugubris, but the corbels of the posterior tibiee being 
open, as in Naupactus , it is to the neighbourhood of that genus 
that, as Lacordaire has pointed out, it must be referred 
(see Gen. vi. p. 115). 


Dysphiles. 

Oculi depressi. Jtoatmm craasiuRculum, scrobes arcuattt, infra 
ocuIob attingentes. Antenna* mcdiocres, funiculo articulis duobus 
ultimis transversis. Prothoraa 1 rotundatua, apice basique trun- 
eatuB* Scutellum invisum. Elytra breviter ovata, basi quam pro- 
thorax haud latiora. Abdomen segmento secundo quam tertio 
quartoque conjunctis acquali. Pedes breves ; femora crassa \ tibia 
flexuosee; tarsi lati; uriguicuh liberi. 

Bastactes is probably the nearest ally of this genus ; but in 
that genus the scrobe does not reach the eye, and the three 
inteimediate segments of the abdomen are equal in length; 
the form of the prothorax and elytra are also very different, 
and, which is of less consequence, the last joint of the funicle 
is elongate. Lacordaire is ir^error in saying there is no scu¬ 
tellum ; it is distinct enough in a fresh specimen, and covered 
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with silaceous scales. In Dyaphiba the elytra form a deep 
cavity which should be occupied by the scutellum. 

Dysphilea ferrugatua . 

D. breviusoulus, tomcnto rufo-brunnoo dense fcectus, supra tuber- 
oulis plurimis inatructus ; capito supra oculos produoto. Long. 2 
lin. 

Hab. Brazil. 

Rather short, closely covered with a reddish-brown tomen- 
tum ; head slightly produced over the eye; rosti urn broadly 
excavated at the side (sometimes filled in by an excess of 
tomentum) ; antennas ferruginous; prothorax roughly tubor- 
culate, rounded at the sides ; elytra very short, ovate, mode¬ 
rately convex, suddenly declivous behind, studded with 
unequal tubeicles, each bearing a stiff curved seta, the inter¬ 
vals concave and irregularly punctured; body beneath and 
legs tomentose, with scattered seta); the claw-joint also setose. 

JEtiomerus. 

Caput hand exaertum; oculi prominuli, groseo granulati; rostrum 
prothoraco longius, a basi gradatim latius ; aerobes aubapiooles, 
infra rostrum eurrentes. Antennae graciles, ecapo oculum attin- 
gente. Prothorax parvus. Elytra mnpliata, convex a. Pro- 
pectus breve. Abdomen segmentis duobus basalibus majusculis, 
sutura prima arcuata. Femora podunculata, in medio crassa, 
subtus dontata, seel posteriora dento raagno triangulari instructa; 
tibiae arcuatso ; tarsi articulo penultimo profundo bilobo ; ungui- 
cuti liberi. 

A remarkable genus, unlike any other of the group—prin¬ 
cipally from New Zealand—to which Mr. C. Waterhouse 
woula refer it. I am half inclined to regard it as an aberrant 
form allied to Piaxurm. 

AEtiomerua nodoaua, 

JS, obscure fuscus, supra tuberculis plurimis instructs, prothoraco 
utrinque parallolo apioem versus abrupte ooustrioto. Long. 
lin. 

Hah . Huallaga (Peru). 

Dull brown, opaque, with numerous unequal tubercles 
above; rostrum moderately curved, much broader beyond the 
insertion of the antennae, coarsely punctured, a well-marked 
ridge in the middle ; antenna) ferruginous, the two basal joints 
of the funicle of equal length, ciujj ovate, pointed; prothorax 
slightly transverse, parallel at the sides and suddenly con- 
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tracted at the apex, the disk with about eight tubercles; 
scutellum oblong, scaly; elytra as broad again as the pro¬ 
thorax, slightly narrowing towards the broadly rounded apex, 
tubercles numerous, the four principal ones nearly central; 
abdomen and metasternum glossy black; legs with much 
scattered elongate scales. 

Uomalocerue punctum . 

//. clongatus, parallelus, niger, pilis griseis minutis adspersus; pro- 
thorace in medio et ad latera macula rubro-aurantiaca ornato; 
elytris apic© ad suturam mucronatis. Long. 4 lin. 

Bab . Parana. 

Elongate, parallel at the sides, black, with scattered minute 
greyish hairs, condensed and forming a stripe on the outer 
margin of the elytra; eyes very prominent; rostrum remotely 
punctured; prothorax nearly as long as broad, studded with 
small black granules, a dense patch of clear reddish-orange 
scales in the centre and a similar patch at the side in front, 
and behind the latter a larger white one; scutellum incon¬ 
spicuous ; elytra seriate-punctate, the interstices closely 
granulate, the apex of each prolonged at the suture into a 
short conical point; legs ferruginous. 

Allied to iL lateralis (an unpublished name, I believe, 
common in collections), but with a longer and narrower pro¬ 
thorax, apiculate elytra, and without the central prothoracic 
spot. 

Lmnosaccus blandus . 

L. oblongus, subeylindricue, fusco-cwtaneus, pilis albis ineequoliter 
vestitus; elytris postice abrupt© declivibus, apioe singulatim tu- 
berculato-fasciculatis. Long. 2| lin. 

Hab. Parana. 

Oblong^ subcylindric, dark brown or chestnnt, unequally 
clothed with fine white hairs, those on the basal half of the 
elytra more densely set, and, in my specimen, assuming the 
form of the letter X; rostrum atoutish, finely punctured; 
antennae ferruginous; prothorax finely punctured, the sides, 
except at the apex, nearly parallel, the anterior portion with 
two well-marked callosities; scutellum round; elytra ycry 
slightly broader behind, somewhat interruptedly striate, the 
interstices finely punctured, the alternate ones raised, the 
fifth at the declivity with a small black fasciculate tubercle; 
legs ferruginous; all the femora with a triangular tooth ; 
anterior tibiae strongly curved. 

This species may be placed near L . variegatus ; font it 
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differs in hating no tubercles on the elytra, except the two 
at the declivity* 


Lwmosaccus rufe&cem . 

L . oblongue, postice gradatim latior, rufo-ferrugineus ; elytris pos¬ 
tice, abrupt© deelivibus, apice singulatim quadrituberculatis. 

Long. -3 lin. 

Hab . Parana* 

Oblong, gradually narrowing behind, reddish ferruginous; 
rostrum finely punctured ; prothorax nearly as broad as long, 
irregularly rounded at the sides, and closely covered (in fresh 
specimens) with a fulvous tomentum, the apex with two 
callosities, having a deep excavation between them ; scutellum 
oval, raised; elytra senate-punctate, punctures approximate, 
the alternate interstices raised, the third, fifth, and ninth 
ending in a tubercle at tho declivity, and a larger conical 
tubercle at the apex; femora obsoletely toothed; anterior 
tibiae nearly straight. 

In this and the preceding species the two basal joints of the 
funicle are equal in length, but the first is conspicuously 
stouter. 


La>mosaccu8 ebemis. 

L . perbrovis, parallelus, niger, nitiduB; olava antennarum elongate, 
funiculo longiore; elytris apice singulatim roiundatis. Long. 1 j 
lin. 

Hab. St. Catharine’s. 

Very short, the sides parallel, glossy black ; antenn® ferru¬ 
ginous, the club longer than the funicle; rostrum shorter 
than the head, closely punctured ; prothorax abruptly con¬ 
tracted at the apex, reticulate-punctate, scutellar lobe pro¬ 
duced ; scutellum round; elytra about a third longer than 
broad, deeply sulcate and transversely punctate, the punctures 
closely approximate, interstices raised, especially the middle 
portion of the third, each elytron rounded at the apex ; femora 
with a spiniform tooth; anterior tibi® slightly curved, with 
oblong contiguous punctures. 

The unusually short funicle seems to be the peculiar feature 
of this curious little species. Lcrmosaccus has strong affinities 
with Magdalis ; but the latter is placed by Lacordaire in his 
u Symmerides ” on account of their contiguous cox®. But 
this character is common also to the Brazilian species, and, 
since their affinity to the Australian and Malayan is un¬ 
doubted—althougn perhaps they should be placed ;n separate 
genera—the character in this case loses its usual importance, 
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and the genus should, I think, therefore be placed m the 
Magdalinse. 

Chains Oberthiirii . 

O. oblougus, fuflous, nitidus, maculia niveis parvis adspersus; rostro 
ferrugineo, in medio carinate; prothorace transrersim sufrtiliter 
granulato. Long. 7 lin. 

Hob. Santo Paulo d’Oliven^a (Upper Amazon). 

Oblong, glossy dark brown; rostrum smooth, ferruginous, 
with a well marked ridge in the middle; antennae pitchy, 
scape moderately long ; prothorax subtriangular, marked with 
delicate transverse linear granules, the intervals with a few 
punctures and scattered silaceous scales, some condensed on 
each side, forming three or four spots ; scutellum oblong, 
rounded at the apex; elytra slightly depressed at the base, 
seriate-punctate, the interstices marked with narrow transverse 
interrupted raised lines, and numerous small distinct silaceous 
spots; legs ferruginous, nearly glabrous; body beneath 
closely covered with yellowish silaceous scales. 

Allied to < 7 . BuckUyi , a more convex species without a 
rostral carina, a minutely punctured prothorax, and otherwise 
sculptured. Named after M. Pend Oberthtir, of Rennes, to 
whom I am indebted for this and other interesting forms. 

Cholua megaspilus, 

C. oblongus, niger, nitidus ; elytris maculis nivois majusculis ornatis; 
antenuis articulis duabus basalibus funiculi brevibus; scutello 
angusto. Long. 7 lin. 

# 

Hab . Sarayacu (Peru). 

Oblong, black, glossy ; rostrum smooth^ with two diverging 
grooves at the base; antennoe moderately long, the two basal 
joints of the funicle short; prothorax minutely punctured $ 
scutellum narrowly oblong; elytra convex, seriate-punctate, 
punctures minute, on each four or five round, depressions filled 
with snow-white scales ; body beneath and legs smooth. 

Closely allied to C. nitidicoUis , but with shorter antennae, 
oblong scutellum, the elytra more convex and with fewer and 
larger spots. 

Cholus canescens, 

C. anguatc subellipticua, paulo convexus, castaneus, squaxpulis pal- 
lide silaccis sejunntim vestitus ; elytris seriatim punctatis, inter- 
stitiis conformibus ; mesosterno dopresso. Long. 4 lin, 

Ilab. Panama. 
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Narrowly subelliptic, slightly convex, chestnut-brown, with 
small, pale, sifcaceoua, non-contiguous scales; rostrum chests 
nut, smooth, except at the base ; antennas ferruginous, basal 
joint of the funiclo nearly as long as the two next together ; 
prothorax with rounded, more or less remote gloss/ granules; 
scutellum subscutiform ; elytra seriate-punctate, punctures 
scarcely approximate, interstices not raised; legs and body 
beneath with scattered pale yellowish scales, but the last 
three segments of abdomen smooth except at the sides; mesa- 
sternum depressed. 

A narrower species than C. uniforms , more convex, with 
comparatively longer elytra, and differently sculptured. 

Erethistes amplicotlis. 

B. angustus, niger, nitidus ; elytris prothoraoe angustioribus, albo- 

sextnaculatis, seriatim grosso punctatis; podibus touuatis olongatis. 

Long. bn. 

Hal k Santo Paulo d’Oliven^. 

Narrow, black, shining; elytra with two basal and two sub- 
apical spats and the apex white ; rostrum pitchy, longer than 
the prothorax, minutely punctured; antennas ferruginous, 
first joint of the funicle twice as long as the second, club 
elongate elliptic; prothorax sensibly longer than 'broad, 
regularly rounded at the sides, slightly convex, obsoletely 

! >unctured, and with a few short, scarcely elevated, transverse 
ines posteriorly; scutellum punctiform; elytra narrower 
than the prothorax and not much longer, gradually narrowing 
towards the apex, seriate-punctate, the punctures subtrans- 
verse, a short white oblique 1 *spot*at the base of each, another 
behind the middle and the apex white; sides of the sterna ’ 
closely covered with buff-coloured scales. 

The nearest ally to this species is E. leucoBpilus t which is 
much stouter in all its parts and with a normal relation of the 
prothorax to jthe elytra ; the white spots are also more nume¬ 
rous. 

Elytvocoptus prolifer, 

E\ fuscua, opacus; eljtris axuplia, humeris calloso-productis apieeque 
late truncate, linea arcuata determinata silaooa ad latera altera- 
que submarginali oroatis. Long. 6 lin. 

Hab> Nauta (Ecuador). 

Opaque dark brown, sides of the elytra with curved sila- 
ceous lines ; rostrum rather stout: antennas pitchy; prothorax 
transverse, rounded at the sides, scutellar lobe slightly 
pointed, the disk roughly punotured, the punctures largest in 
Ann , dk Mag . N. H%$U Ser. 5. VoL xvii. 29 
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the middle towards the base; scutellum small, deeply sunk 
between the elytra and prothorax; elytra donvex. much 
broader than the prothorax at the base, the apex uroadly 
truncate, a row of coarse punctures by the suture gradually 
dimftiishing posteriorly, otherwise impunetate, a well-marked 
silaceous line beginning at the shoulder, curved inwards at 
the middle and again near the apex, and connected with a simi¬ 
lar submarginal line—together forming a sort of figure of 8; 
body beneath and legs brown, with dispersed scales, anterior 
and intermediate femora slightly toothed; the two basal seg¬ 
ments of the abdomen of equal length. 

The coloration is somewhat similar to Rhjnchwnw pusio 
(what could have induced Linnaeus to give so large a species 
such a specific name?), but the broadly truncate elytra gives 
it a place in Chevrolat’s genus. 


Cyphorhynchus diurus, 

C. subovutus, fuseua, squamulis flavicantibus adspersus, supra tuber- 
culatus : prothoraoe elytriaque lineis duabus obliquis niveis ad 
suturam iu medio exteusis ornatia, apice smgulorum producto. 
Long. 2 lin. 

Hub . Huallaga, Peru. 

Subovate, brown, with scattered, minute, yellowish scales; 
a narrow, white, very distinct stripe from the side of the 
prothorax, continued obliquely to the elytra, and meeting 
its fellow at about the middle of the suture; rostrum 
shorter than the prothorax, gibbous at its junction with 
the head; antenna? ferruginous ;< prothorax very irregular, 
.suddenly narrowed anteriorly, w ith two tubercles at the apex 
and two larger ones behind them ; scutellum rounded; elytra 
broader than the prothorax, unequally tubercukte, the largest 
an oblong ridge near the middle and away from the suture, 
the intervals coarsely punctured, the apex of each diverging 
into a cylindrical horizontal tubercle ; posterior feitoora strongly 
toothed; tibiae compressed, curved; tarsi ferruginous. 

Alliea to ( 7 . rugom* (anti { Annals/ Apr. 1881, p. 304), 
but smaller, narrower behind, and the elytra apiculate. 

Cyphorhynchus crassus. 

0. breviter ovatus, fuseus, supra tuberculatus et fascicukfcue ; pro- 
thoraoe apice bi- et iu medio quadrifascioulato; elytris postice 
alte elevatis tuno abrupt© declivibus. Long. 1| lin, 

Hab . Brazil, 

Much stouter than the preceding, the prothorax with six 
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fasciculi, the two apical the most prominent; elytra very broad 
at the base, gradually rising behind, then very abruptly decli* 
vousj the declivous part and a short oblique line behind the 
shoulder greyish white, the two largest tubercles above the 
declivity elongate and studded, as well as elsewhere, vtflth 
short, thick, erect setce ; legs closely setulose. 

Cryptacrm scops . 

C. brevis, convexus, supra Hquarai® gri^is fusco-variis obsitus, eetu- 
Usque eroetis adspersus ; elytris nodulosis, inosqualitor punctatia, 
poue medium griseis. Long. 2 lin. 

Hab. Para. 

Short, convex, covered with greyish, varied with brownish 
scales; rostium rather short, the basal half scaly; antennae 
ferruginous; prothorax transverse,subtriangular, longitudinally 
sulcate in the middle, and on each side with two tubercles, 
the anterior pair at the apex, the posterior larger and approxi¬ 
mate to them, scutellar lobe pioduccd ; scuteUuin punbtiform ; 
elytra much broader than the prothorax, very convex, gene¬ 
rally nodulose, the intervals punctured, from the shoulder 
curving to the suture a greyish raised line, towards the apex 
entirely pale grey ; legs short ; tibiai compressed. 

A short stout species with nodulose elytra. 

DlAPOKESlS. 

Caput rotundatum ; oculi laterales, grosse granulati; rostrum arcua- 
tum, bosi robnstum, apice latius ; aerobes breves. Scnpus anten- 
narum oculura vix attingens; funiculus elongatus, linearis ; 
clava distincta. Frothorar basi bisinuatus, lobis ocularibus ciliatis. 
Scuteltum inconspicuum. Elytra prothorace paulo latiora, hume- 
ris rotundatis. liimapectoralis ante coxas intermedia® terminata, 
apice aperta. Pedes inodice elongati; femora vix clavata, infra 
den tat a ; tibia rect®, apice uncinat®; tarsi articulo basali sub- 
elongato; unguiculi liberi. Abdomen segmonto secundo tertio 
longiore. 

One of the numerous Cryptorhynchus* forms, which, without 
any salient characters, seems isolated by its facies from all 
others ; in mere outline it slightly resembles Mcsmactes . * 

Diaporesis distincta . 

D. august© elliptic*, picea, squamis fulvo-brunneis veetita; elytris 
maculia duabus conspicnis, apieeque albis. Long. 4 lin. 

Bab% Chontales. 

Narrowly elliptic, pitchy, clothed with yellowish-broWu 
scales, each elytron with a conspicuous white spot before the 

OQ# 
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middle and away from the suture, the apex also white; t<&* 
trum stout at the base, where it is also very roughly puncture^L 
beyond smooth and glossy; antennas ferruginous, the second 
and third joints of the funicle elongate, the latter the shorter 
ofrthe two; prothorax as long as broad, rounded at the sidefy 
not contracted at the base, coarsely punctured, and with api 
abbreviated median ridge; th<5 elytra seriate-punctate, punc¬ 
tures flubquadrangular and approximate, the intervals granuli- 
form ; body beneath with pale greyish scales; 

* Piazvrus stellar is, 

P. breviter elliptiens, fusco-velutinus, supra silaceo-guttatus ; roafcro 
gkbro, basi subbisulcato; cor pore mfra nitide nigro, segmentio 
tribus intermcdiis abdominis ad latora dense silaceo-squamosis* 
Long. 5 lin. 

llab. Sarayacu. 

Shortly elliptic, covered with a brown velvety pile; ros¬ 
trum dark pitchy, the base lightly marked with two diverging 
grooves; antennae ferruginous, the second joint of the funicle 
considerably longer than the third; prothorax subconical, 
sides slightly rounded, seutellar lobe ernarginate, the disk with 
from four to six silaeeous spots; suitellum rounded m front, 
somewhat produced behind, and covered with silaeeous scales; 
elytia oblong cordate, finely striate, the apex of each obliquely 
truncate, above with from twelve to sixteen well-defined 
small silaeeous spots, three principal on each side the suture, 
the posterior only approximating to it; body beneath glossy 
black, sides of the sterna and three intermediate segments of 
the abdomen at the sides covered with silaceouB scales. 

The spots vary in size and sometimes in number. Its only 
near ally is the following. 

Piazurus Imlus. 

P. late ellipticua, olivaceo-velutiuus, supra niveo-guttatus; rostra 
glabro, basi albo-squamoso; oorpore infra nigro, nitido, latcribus 
dense silaceo-squamosis. Long, 4 lin. # 

Hub . Ega. 

Differs from the preceding in its rich olive-green pile with 
*snowy-white spots; seutellar lobe entire; the elytra much 
shorter, broader in proportion, and less convex, and the sides 
of the sterna and abdomen entirely covered witli scales* 

Piazurus sacer * 

P. elliptiens, flavo-hrunneo-squamosua ; elytris pone medium plage 
cruoiformi albo-marginata ornatis. Long, 5^ lin* 

Hah. Ega? (Amazon). 
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Elliptic, closely covered with yellowish-brown pile, the 
elytra with a large dark brown patch behind the miadle; 
rostrum strongly grooved at the base and irregularly punc¬ 
tured; antennae ferruginous, second joint of the funicle nearly 
twice as long as the third; prothorax conical, the sides v?ith 
one or two dark brown stripes, scutcllar lobe entire ; scutellum 
rounded, covered with a silaceous pile; elytra slightly con¬ 
vex, oblong cordate, the apex rounded, seriate-cordate, the 
u seventh ” interstice sharply raised, behind the middle a 
large dark brown cruciform patch indefinitely bordered with 
white; body beneath and legs dull brown with scattered 
greyish scales. 

This species may be compared to P . phlesm , which is much 
broader, and , inter aha , has the second and third joints of the 
funicle of equal length. 

Piazurus diver bus, 

P. oblongo-ovatus, tuberculal us, squamis nigris fiilacoo-variis obsi- 

tua ; an tenuis funiculo artieuio secundo tertio fero triplo Ion- 

giore; elytris eingulatim apico oblique truneatis. Long. 3|- lin. 

Hab. Macas (Ecuador). 

Oblong ovale, tuberculate above, and covered mostly with 
black scales and sctulce; head with a large, round, deeply 
excavated depression above; rostrum glossy brown, the base 
somewhat gibbous ; antennee ferruginous, second joint of the 
funicle nearly tin ice as long as the third ; prothorax trans¬ 
verse, rounded at the sides, a strongly marked gibbosity in 
the middle; scutellurn rounded, covered with silaceous scales ; 
elytra very gradually narrowing from the base, the surface 
very unequal, seriate-punctate, the interstices raised* with 
several small glossy granules on them, the base of each with 
two tubercles and another behind the middle, also a line of 
granulifoim tubercles externally, each tubercle bearing a sila- 
cepus scale; body beneath and legs with rufous-brown scales ; 
posterior femora very large. 

Allied to P. ostracion , from which it is easily differentiated 
by the characters of the funicle, elytra, &c. The excavation 
on the head occurs in other species, but 1 am not suve that it 
may not be sexual. 

Baris magisler* 

JL late ovata, glabra, nigra, nitida; elytris ferrugineis, intemipte 

striatk; rostra brevi, fortiter arouafo. Long. 7 lin. 

Hob. Horaima (Guiana). , 

Broadly ovate, entirely smooth and glossy, black; the elytra 
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ferruginous ; head and rostrum minutely punctured, the latter 
short and strongly curved; antennas short and rather slender, 
the club small; prothorax very transverse, suddenly narrowed 
anteriorly, finely and remotely punctured, scutellar lobe trun¬ 
cate ; scutellum broadly transverse ; elytra moderately convex, 
interruptedly striate, the deeper parts punctiform. oblong, 
black, the interstices impunctate, apex broadly rounaed ; body 
beneath and legs glossy black. 

A fine and very distinct species which may be placed in 
the same group with B . catenulata. 

Baris fervida. 

B . brevitor ovata, glabra, cuproo-aurea ; rostro crasso, brevi, fortiter 
arctwto; elytris Hneatim striatis. Long. 44 liu. 

Ilab . Choritales. 

Shortly ovate, rich coppery gold ; head moderately punc¬ 
tured ; rostrum short, much curved; antenna) black, club 
large, ovate, pointed ; prothorax gibbous, transverse, con¬ 
tracted anteriorly, coarsely and closely punctured, scutellar 
lobe produced; scutellum rounded, but somewhat pointed 
behind; elytra depressed and irregular above, with linear 
clean-cut striae, the interstices rather strongly punctured; 
body beneath and legs greenish copper. 

"Colour, stout strongly curved rostrum and sculpture, will 
distinguish this species from its allies, such as interpunctata , 
metallica ) &c. 

Enrhinus cupripes. 

E. late ovalis, nitidissimn viridis; capite, rostro pedibusque pur- 
pureo-cupreis; scutello vald© transverso j elytris fere obsolete 
punctatis. Ixng. 3 lin. 

Hab. Mexico. 

Broadly oval, brilliantly green above and beneath, the head, 
rostrum, and legs a rich purple-copper; antennas* black; pro- 
thorax impunctate; scutellum very broad, rounded behind; 
elytra seriate-punctate, but, except the sutural row, the punc¬ 
tures nearly oosolete. 

Allied to E. cyanous^ but narrower and differently coloured. 

Enrhinus ewimius. 

E. late ovalis, mtidissimus; capite prothoraceque cupreo-aureis; 
elytris cyaneis; rostro a capite separate; funiculo elongato. 
Long. 2f lin. * 

Hab . Parana. 

Broadly oval, very glossy; "head and prothorax copper 
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with a golden tintj elytra 'a rich blue j rostrum purplish, 
distinctly sulcate at the base above the eyes, much longer than 
the prothorax; antenna pitchy; funicle with the two basal 
joints elongate, the lemainder gradually shorter, the last two 
only transverse; prothorax nearly impunctate; scutellurn 
transverse; elytra linearly striate, the interstices obsoletely 
punctured; body beneath and legs greenish. 

The groove at the base of the rostrum and the elongate 
funicle are characters at variance with the rest of the genus, 
but in all other respects they agree. 

Ganymela. 

Ocuh rotundi, deprossi. Rostrum mediocre; scrobes laterales, breves ? 
antenna* basi rostri insert®, scapus brevis, articulo primo cros- 
siuBeulo. Pro thorax transvorsus, basi subbisinuatus. Elytra 
normalia. Conccr antic® approximate. Femora infra serrata; 
tibia* breves, anterioros arcuateo; tarsi latiusculi, articulo ultimo 
parvo; unguienli connati. Propectm perparum canalieulatura. 
Abdomen sulura priraa fore obsolete. 

According to Lacordaire the approximation of the anterior 
coxae is the principal character which separates the u JVIado- 
ptcrides ” from the rest of his il Baiidiides.” But the genera 
of the former group are composed of long narrow species very 
different from the one before us, for which lie would probably 
have constituted another “ groupe.” The genus is remark¬ 
able for the basal position of the antennas and the serrated 
femora. 

Ganymela nit id a. 

G . fusco-castanea, nitidissima: prothorace subquadrato, apice eubito 
constricto; elytiis supra inacqualibus, lineaiira sfcmtis. Long. 
4 lin. 

Halh Panama. 

Dark chestnut-brown, very glossy; rostrum shorter than 
the prothorax, moderately curved, with oblong scattered punc¬ 
tures 5 antennm ferruginous, third joint of the funicle longer 
thi&i the second j prothorax convex, the sides straight but 
gradually widening to the base, the disk remotely and 
minutely punctured: scutellurn concave, truncate behiud; 
elytra broader than the prothorax, the surface irregular, nar¬ 
rowly striate, femora moderately stout and having on the 
anterior pair 6-8 serratures beneath, smaller serratufes on the 
intermediate and posterior; tarsi with a yellowish tomentum 
beneath. 

Eutoxus corax. 

E. eliipticus, niger, nitidus; rostro modico elongato, a basi arouato; 
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prothorace utrinque omnino rotundato, leviter vag© punetato. 

Long. 5j lin, 

Bab . Sarayacu. 

Elliptic, glossy black; rostrum shorter than the elytra, 
curved from the base, striate-punctate beyond the insertion of 
the antenna); prothorax with the sides rounded throughout, 
the narrow collar at the apex excepted, rather minutely punc- 
tuied; elytra more gradually nan owed fiom the base, finely 
punctate-striate; body beneath punctured throughout. 

In its only congener, K. reflex us , the rostrum is longer than 
the elytra and much more slender, the curved portion being 
chiefly confined to the apical half; the prothorax is somewhat 
Incurved behind the apex, and the elytra are more rapidly 
narrowed behind. 


XXXVI11.— SlriaUd Muscles in Echinida . By FltANK E. 
BrDDAKD, M.A., F.R.S.E., Prosector to the Zoological 
Society. 

Tiie Apnl number of this journal contains (p. .H88) a trans¬ 
lation ot a short note by Dr. OttoHannmn on striated muscles 
in the Eclmmla, which is evidently preliminary to the publi¬ 
cation of a moir detailed memoir; the gist of it is contained 
in the following sentences :— 

u In Plolothuiiie and Asterida 1 have sought in vain for 
transvcisely stunted fibres, but 1 have now succeeded in 
finding them in the Ethinida. They occur, hotrever, only in 
a few places, and, indeed, in places wdiere a sudden, rapid, 
and energetic contraction has to take place. The largest 
foims of pedicellaria), the pedicelL tridentes s. tridactyles , are 
best fitted for examination. . ! . . The musculature Vhich 
moves the thiee aims .... distinctly shows transverse 
striation.” * 

The author does not refer to any previous investigations on 
the subject, but makes his statements in such a way that any 
one reading the note w r ould natuially assume that Dr. Hamann 
himself had made the discovery referred to. 

As a matter of fact the above-quoted observations arc not 
new, but simply confirm the results of an investigation by Mr* 
Patrick Gedaes and myself. Our paper, " On the Structure 
of the Pedicellaviss ana Muscles of Echinus spkmra” wad pub* 
lished in vol. Jtxx. of the * Transactions of the Royal Society 
of Edinburgh ; * a brief abstract had been previously com- 
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raunicftted to tbe French Academy (‘ Comptes Ilendus, 1 1881, 
Feb. 7, p. 808), and this was translated into"the Ann. & Mag. 
Nat llist. (vol vii. scr. 5, 1881, p. 275). The research was 
completed at M. de Lacaze-Duthiers’s laboratory at RoscofF, 
and a notice of the main results was published, simultaneously 
with the detailed communication to the Royal Society of 
Edinburgh, in the ‘Archives de Zoologie Experimental© 1 
(tome x. u Notes et Revue,” p. xvii). In the ‘ Transactions f 
paper the muscles of the pedicel larim—those which serve as 
adductors of the valves—are figured (pi. xx. fig. 2), and the 
fact that they are striated is noted in the text (p. 387) of that 
paper as well as in the other communications on the subject. 

Hineo that was written I have had the opportunity, at the 
Zoological Station of Naples, of studying the structure of the 
pe dice II nr he in other Echinoids, and have found, as might be 
expected, that there is an entire similarity. In Echinus melo 
and Echinus brevispinosus the muscles of the “ ophiocepha- 
lous ” pcdiceliaria* are striated; in the former species I also 
observed a striatiou in the u gemmifoim ” pedicellarice, which 
Mr. Geddes and I were unable to prove in the case of E . 
spbrrra. Jn Toxoimcmtes Hindus both the “ tridactyle ” and 
(i ophioeephalous 1 pedicellarife contain striated muscles. 
Finally, in a species of Arbacia which is very abundant at 
Naples the “ ophioeephalous ” pedicellariso show striations. 
The above statement must not be understood to imply that 
the other forms of pedicellarite not mentioned—for example the 
" gemmiform ” pedicellariae of Echinus brevispinosus —are 
without striated muscles; I simply take this opportunity of 
noting a few observations made by me at Naples in the year 
1881, which arc too fragmentary to be worth publishing in 
detail. 

It is not always possible to detect the striations in the 
pediceilaria-rauscles ; and the failure of previous observers to 
detect them is no doubt due to imperfect methods of preser¬ 
vation* Mr. Murray kindly allowed me to examine a num¬ 
ber of the ‘ Challenger 1 Echinoidea, with a view to an inves¬ 
tigation on the comparative anatomy of the pedicellarice; in 
no instance, however, did I succeed in seeing any striation on 
the muscles, which is probably owing to the fact of their 
preservation in alcohol. The reagents which Mr, Geddes and 
I found to be best for displaying the striation are mentioned 
in our paper* 

In Our paper on Echinus sphosra the existence in the opkio- 
cephalous pedicellariaa of ^certain remarkable skeletal struc¬ 
tures was referred to; these have the form of flat plates of 
elastic tissue formed of a number of about equally-siaed 
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fibres, which anastomose with each other and form a highly 
complicated structure ( loc . cit. pi. xx. figs. 10, 11). These 
also exist in the tridactyle pedicellariee, but are much smaller 
and hard to discover in teased preparations. 1 have since 
found these structures in other species of Echinus m the same 
situation and in the ophiocephalous pedieellarire of Arhacia . 
It would be interesting to have sonic further information as to 
the nature and distribution of these very curious structures. 


XXXIX.— Description of a hitherto unnamed Butterfly from 
Madeira. By Arthur G. Butler, F.L.S. &c. 

Whilst incorporating the Zeller collection of Fierince with 
our Museum series I came across two specimens of a species 
from Madeira labelled as the P. cheiranthi of liiibner, but 
differing considerably from that species. 

On referring to the Wollaston cabinet of Madeiran insects 
I found eight specimens of the same species; proving its con¬ 
stancy. 1 therefore propose to call this butterfly 

Ganoris WoUastoni ) sp. n. 

Intermediate between G. cheiranthi and nipalensisy differing 
from the former in its inferior size, paler arm greener tint in 
both sexes, the female without distinctly yellow secondaries 
and with the black spots smaller and less distinctly confluent, 
the three median veins all blackened beyond the black spots. 
Under surface quite different from that of cither specie^ the tint 
of secondaries and apex of primaries being greener even than 
in (?. brassicce . From G . nipalensis it diners in having a 
black longitudinal dash on the second median interspace on 
the upper surface of the male, and the black spots in the female 
more or less united by a sinuated blackish streak from the 
inner margin; all three median branches blackened (whereas 
in G . nipalensis only the second and third are black); the 
secondaries below sulphur-yellow, densely irrorated with 
blackish scales, the costa and apical area of primaries pale 
sulphur-yellow; the black spots with two black dots between 
them. Fxpanse of wings, $ 67 millim., ? 72 millim. 

Madeira (T . V, Wollaston ), 
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XL .—Descriptions of Sponges from the Neighbourhood of Port 
Phillip Heads. South Australia , continued. By H. J. 
Carter, F.Ii.S. &c. 

[Continued from p. 127.] 

Order VIL HEXACTINELLIDA. 

Families. 0 roups. 

(1. Patulina. 

1. Vitreohexactinellida . y2 Tubulma. 

(3. Scopuhfern. 

S. . ji jjiTau'Lfri 

»■ . 


This arrangement, hosed on a hasty study of almost all the 
then-known species of Ilexactinellida, whose result may be 
seen in the ‘Annals* of 1873 (vol. xii. p. 349, pis. xiii. to 
xvii.), will be found towards the end of my Classification ( ib . 
187/5, vol. xvi.pp. 199 and 200), accompanied only by the names 
of the species lespectively which illustrate the groups that 
have been more particularly noticed in the paper to which I 
have just alluded. Two more species were described and 
illustrated in 1877 (‘ Annals.’ vol. xix. p. 122, pi. ix.) and 
two or three more in 1885 (ib. vol xv. pp. 387-406, pis. xii. 
to xiv.), among which is the famous Farrea occa, now 
deposited in the British Museum. Those which have been 
described by others since the date of publication to which I 
first alluded, and which are very few in number, must be 
sought for by the student himself. 

Unfortunately all that I have stated has been from dry 
specimens, and the only instance worth mentioning in which 
flie structure of the soft parts has been described from a 
fiexactincllid sponge preserved in the wet state is the description 
by Prof. Dr. F. E. Schulze of a specimen of Euplectella cumer- 
gulum } which he received in u January 1880 from the ‘ Chal¬ 
lenger’ Office, Edinburgh,” for this purpose (* Challenger f 
Reports, Sponges Hexactinellid®, pi A). To mention the 
author’s pame is a sufficient guarantee for the authenticity of 
this kind of work, in which he has never been equalled and 
can, with his power of delineation, hardly be surpassed. 
Referring the student to the paper itself, I would only here 
observe that, at p, 6 of the “ separate copy ” which the author 
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kindly sent me, it is stated that the ampullaoeous sacs (Geis- 
selkainmern), which have a peculiar elongated shape and are 
placed side by side, with their apertures directed towards the 
centre of the exhalant canal, like the radial chambers of 
Grant la ciliata around its cloaca, average “ about 100 fi” in 
length and “ about 60 p ” in breadth ; while those which he 
had previously described and illustrated in Spongdia (Zeit- 
schnftf. wiss. Zoo logic, Bd. xxxii. p. 134, Taf. viii. fig. 5) 
arc stated to have aveiaged “von0*06-0*1 mtn,” in diameter. 
The radial chambers of Crrantia ciliata vary of course with 
the size of the specimen, but may be 1-24th in. long by l*60th 
in, in diameter and even jnore, that is about 1*0159 by *5079 
millim., so that theie is a great difference in size between the 
ampullaceous sac oj: Eupkctdhi aspergillum and its apparent 
analogue in Grantia ciliata , however much in other respdbta 
they may resemble each other. 

As there are no specimens of the order Hexaetinellida in 
Mr. Wilson’s collections, let us pass on to the next, viz. the 
Caicarea, wherein will be included not only the specimens 
which came “ from the neighbourhood of Port Phillip Heads,” 
but those also which were subsequently obtained by 
Mr. Wilson from “Western Port,” about 15 miles to the 
westward. 


Order VIII. CALOAREA. 

Here I cannot premise as heretofore any classificatory 
arrangement of the species of this order, as I had not studied 
them sufficiently for this purpose when my Classification of 
the Spongida generally was published (‘ Annals,’ l, c,) j and 
not having done much more since in this way I must still, as 
I did then, recommend the student to study Hlickel’s work 
entitled ‘ l>ie Kalkschwiimme ’ (eine Monographie in zwei 
Banden Text und einem Atlas mit 60 Tafeln Abbildungen, 
1872), to which, however, 1 must now add the judicious 
criticism on this work of Dr. N. Polfcjaeff, in his “Report on 
the Caicarea collected by the * Challenger’ Expedition” 
{< Challenged ’ Reports, Zoology, vol. viu. nt. xxiv, 1883), 
and his proposed alterations, throughout which he has Pot 
forgotten the respect due to Iliickel nor the advantage he has 
derived from that first and brilliant step into this field of 
inquiry which Hackel has put forth in 1 Die Kalbchw&mrae/ 
Doubtless there arc shortcomings in every man’s work, and 
thus every man’s work helps primarily to supply them; hence, 
as Dr. Polbjaeff properly remarks, “ eveiy one is son of his 
time” (Report, p. 6 ). m 
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The calcareous sponges were divided by H&ckel into three 
families, viz* u Ancones, Leucones, ana Syeones,” which, 
for very satisfactory reasons, Dr. Polfcjaeff* (Report, p. 22) 
has reduced to two divisions, viz. “ Homocccla and Hetc- 
roccela,” the former including the single family of Asconidae 
(Ascones), and the latter those of the families Syconidse (Sy- 
cones), Leuconidas (Leucones), and Teichonidee (Teichone, 
Teichonellida*),—the chief differences between the two being 
that in the division Ascones or Ilomocoela there is apparently 
no parenchymatous tissue, that is, the sponge is almost 
entirely reduced in structure to a mere tube whose wall hardly 
amounts to more than a thin layer of spicules held together 
by and supporting the sarcode (syncytium, H. in part) which 
contains the soft portions of the species, but branching,* anas¬ 
tomosing, and rebranching continually during growth, at 
length may reach a more definite form ; while in the Hete- 
rocoela the tissue supporting the soft parts fills up as it were 
the spaces between the bends of the tortuous tabulation in the 
Ascones, and thus produces a massive sponge like Teicho - 
nelta proUjeru y which in structure closely approaches an 
ordinary non-calcareous sponge. I have said “ as it were,” 
because the u tabulation ” does not exactly represent the 
excretory canal-system of Teichonella prolffera , which is den- 
diifonn, while that of a tubular Ascon is more or less of the 
same calibre throughout. However, this broad distinction 
will do for the present, as I shall have to return to the subject 
more particularly hereafter. 

But in so far as many of the Sycones are as much reduced 
to a simple tube in their structure as many Ascones, so l shall 
transpose HSckcPa primary or family divisions as Dr. Poifejaeff 
lias done, by placing the Sycones before the Leucones and 
the Teichonellute last; thus we shall have an uninterrupted 
evolution in structure from the simple tube in the Ascones to 
the most complicated form ot that in the Teichonelhdse, or, at 
least, T.prohfrra , fo» we shall find by-and-by that it will be 
necessary to place 2\ labyrinthica among the Sycones, as its 
Structure is almost precisely that of Grantia compressor 

Meanwhile it is necessary to begin by defining what a 
calcareous sponge is, and this may be done by stating thaf it 
is a Jpiculitcrous sponge in which all the spicules are cal¬ 
careous. 

After which it may be added that it possesses no Jibre 
which, together with its tender structure generally and 
the delicate structure of the excretory canal*, renders its tissue 
more or less fragile in evegf instance. 
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To examine a calcareous sponge for description it is neces¬ 
sary to scctionize the specimen, so that one part or half may 
be dried and the*other kept wet, t. e . in a preservative fluid 
Thus the sections may be either partial or general, one or raor& 
deluding on the amount of material at command; but under 
any circumstances there must be dried sections of the speci¬ 
men as well as wet for this purpose. 

Where time is not an object, as it is with me, for I may 
have little left, micwscopic sections of dyed portions should be 
made, since without this a complete description of no sponge 
can be written. My descriptions therefore will be incomplete 
so far as this goes; but it is to be hoped that they will fulfil 
their purpose in other respects, that is in providing an intro¬ 
duction to this inquiry for those who may take it up hereafter. 

At first, in the description of a calcareous sponge, the form 
generally of the specimen should be notified, and, if possible, 
an accurate sketch of the natural size recorded before it may 
be disfigured by the seetioniziug. Then the colour, both in 
the fresh and ilried states, should be mentioned. After this 
the surface described, generally and in detail. The pores 
noticed, and also the vent or vents, as the case may be, 
followed by the cloaca. All this may be regarded as 
belonging to the general form, outwardly and inwardly. 
After which the internal structure, viz. that which is situated 
between the skeletal layer of the surface on the outside and 
that of the cloaca on the inner side, should be described in 
detail. Finally the spiculation or spicules, generally and 
particularly, followed by the size of the specimen, its habitat, 
locality, and any further observations that may be desirable- 
At least this is the plan that will be adopted in my descrip¬ 
tions. 

In describing the u form ” it may be necessary to use the 
words “ individualized ” or a agglomerated,” the former 
meaning single or complete in itself, the latter in plurality 
and more or less sunt into a general mass. Again, the 
former may be " solitary,” that is when alone, or “social,’ 1 
when accompanied by others of the same kind, young or old. 
Of course the “ description ” of the “ form ” can aidy apply to 
the specimen in hand, unless there are sufficient examples to 
afford an average. 

In the matter of colour, which is generally the same, I 
would premise here that this is some shade of “ white or 
“ sponge-brown,” approaching more or less to that of snow, 
as in Leuconia nivea, Bk. (Leuoandra nivea , H.), and that 
when dry the exposed parts, viz* the surface and the cloaca, 
are always whiter than the internal structure, on account of 
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(he greater abundance of Barcode in the latter (where the ova 
are generally Been), which, when dry, assumes a sponge- 
brown colour. These observations are premised to avoid un¬ 
necessary repetition in the text, so that hereafter in the 
descriptions the colour may not be noticed, unless differing 
from that above mentioned. 

The tl structure of the surface ” or cortical portion needs no 
remark beyond the fact that the holes of the ovibrated dermal 
sarcode, i. e. the pores, are generally much larger than in the 
non-calcareous sponges ; then the spongozoa ave nearly double 
the size also, and in the fresh state so large that they may 
often be Been to contain the green zoospore of a?i alga , which, 
by its colour, contrasts strongly with the translucent white of 
the spongozoon, thus favouring the view that it was taken 
in for nourishment, just as when fed with carmine or indigo 
paint the gummy part appears to be retained for the same 
purpose and the colouring-rnatter rejected, as I have long 
since shown (‘Annals, 1 1857, vol, xx. pp. 28 and 29). In 
short, as regards this subject I know of no other means of 
ascertaining these tacts satisfactorily than by watching the 
development of a sponge under water, that is while growing, 
which can only be done in fresh water, with the gem mule 
or statoblast of a living Spongilla , as I have mentioned 
(op. et loc . cit.) ; for here there is no tearing to pieces or inter¬ 
fering with the sponge, which may be transferred to the field 
of the microscope (in the watch-glass iu which it may be 
growing) for observation, as long and as often as the student 
thinks necessary, while a very high power (immersed of 
course) may be brought to bear upon it during the time that 
a solution of the carmine paint is added to the water in its 
neighbourhood. I do not mean to state that this is the only 
course by which the sponge is nourished, for Lieberkiihn has 
long since shown that an Infusorium may be taken in by the 
general substance of a sponge, and there digested in a similar 
manner to the nutritious fragments which the Infusoria them- 
selvfes employ for this purpose, ex. gr. Amoeba . 

The terms u cortex” and a structure of the surface 91 will be 
often used synonymously; but it should be remembered 
that generally the surface-layer is so thin that it hardly 
deserves this name, since it is only in one species, viz. Hypo- 

C rantia infrequent, which will be hereafter described, that I 
ave found this layer bo thick as to deserve the name of 
u cortex,” and of this it is impossible to get a better idea 
than that conveyed in Polfejaetfs illustration of Ute argentea 
(opn cit* pi. iv, %. 8). 

jfteturaing to our vocabulary : I have used the term u vent 99 
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for what is generally called the “ mouth ” or “ osculum ft in 
a calcareous sponge, after the manner that this would be 
applied to a sack; and the word “ cloaca ” for the cavity to 
which it leads explains itself; while the apertures on tfle 
surface of the latter will be termed “ holes/’ and that or those, 
as the case may be, which are seen to open into them, more or 
less below the surface, the a openings,” that is of the chambers 
or canals of the internal structure or that of the wall; the 
whole of which is precisely similar to corresponding parts in 
the non-calcareous sponges. 

For the interval between the surface or cortex of the body 
and that of the cloaca the term “ wall” will be adopted; its 
structure consists of empty spaces accompanied by a variable 
quantity of minutely cancellated tissue. The former will be 
termed tubes, chambers, or canals, according to their shapes 
respectively. Thus they will be called “ radial chambers ” 
(radial tubes, II.) when they are more or less cylindrical or 
prismatic, straight and extending directly across the “wall” 
horizontally, from under the pores on the surface to under the 
holes of the cloaca respectively, as in Grantia cfliata , Bk.: 
or they may be “ subradial,” that is move or less branched 
under the same circumstances, as in our Ilypograntia ; or with 
no appearance of radiation at all, as in our Jfrteropia ; or with 
the empty spaces canalicular and branched, tree-like, as in 
Teichonella prolifera ; while the minutely cancellated tissue 
which accompanies them will be termed “ parenchyma.” 

Again, as regards the form and arrangement of the spicules 
in the structure of the wall; tins, in his Sycones, has been 
divided by Hiickel into “articulate” (gegliederte) and “inar¬ 
ticulate” (ungegliederte), that is respectively where the skeletal 
structure of the radial chambers (tubes, H.) is entiiely com¬ 
posed of a number of small radiates about the same size* or 
where it is formed by the simple extension across the wall of 
the long shafts of large radiates, whose heads support the 
cortex or dermal structure on one side and that of the cloaca 
on the other, thus leaving horizontal intervals between then* 
which correspond to the radial chambers ; or these two forms 
of skeletal structure may be mixed, u e . where one portion of 
the radial chamber is “ articulated ” and the other “ inarticu- 
lated; ” but in all cases the sarcode tyrnpanizing the interval® 
of these spicules to complete the chamber is pierced by inter¬ 
communicating pores ; while in the subradial or branched 
chambers and the still further divided forms, up to that which 
is dendritic, the chambers, now as it were become canals, are 
rendered continuous with one another by larger or smaller hole® 
of intercommunication, according to the species and the degree 
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of subdivision of these canals, that is, of course, where the 
latter are very small the holes are in proportion. 

It may also be observed that the chambers immediately 
under the pore-dermis are often much more dilated than 
further in, thus resembling the “ subdermal cavities ” of the 
non-calcareous sponges; and a similar dilatation may often 
be seen immediately under the cloaca, which, to a certain 
extent, may account for the plurality of openings in the wall- 
structure appearing through the holes of the latter, as will be 
noticed hereafter in the descriptions of the respective species 
where this presents itself; I say u to a certain extent,” be¬ 
cause where the holes in the cloaca are in proportion to the 
number of radial chambers, as in Grantici ciliata &c., this 
cannot occur. 

Lastly we come to the u spiculation,” i. e. a description of 
the different forms of spicules, which are generally found to 
be more or less constant in particular parts. Thus, beginning 
with the acerates, it will be noticed that those which fringe 
the vent or mouth of the cloaca present a peculiarly glistening 
aspect en masse, which, when they aie separate, is found to 
depend on their long, straight, eylinducal, delicate form, 
closely resembling u spun glass, and these, similarly pointed 
at each end and arranged like a palisading around the inside 
of the mouth, where their fixed ends are on a level with the 
surface of the cloaca and their fret* ones project more or less 
beyond the mouth or vent, will be called the u peristome;” 
on the other hand, when there are none, and this feature is 
consequently absent, the niouth will be called u naked.” At 
the same time it should be remembered that the two states 


may occur in a group of the same individuals, so that the 
pnsence or absence of the “ peiistomc ” must not be always 
regarded as an infallible distinction. 

Again, the acerates may be more or less scattered over the 
surface either ecliinatingly or altogether imbedded in it longi¬ 
tudinally, when they will generally be found to be much 
stouter, more or less curved equally throughout, or more in 
one half than the other, which is generally the outside one; 
also more or less equally fusiform, in which case the thickest 
part is outwards and the other more or less sunk into the wall. 
Occasionally the outer end is “ Unciform,” in a line with the 
Shaft, or bent to one side, like a “ fixed bayonet ” on a mus¬ 
ket, and limited in its extent by a more or leas prominent 
annular inflation, which extends obliquely or circularly across 
the shaft at the point of union; or the outer end may be 
more or less sharply curved or club-shaped &c. 

Lastly, there is often a minute straight or sinuous accrate 
Ann . tfc Mao. N. Hist. Ser. 5. VoL xvii. 30 
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with more or less lanceolate or, rather, u fixed bayonet” end, 
like that just described, sometimes serrated, with which the 
cribriform sarcode of the dermis is charged. Taking the 
place of the flesh-spicule in the non-calcareous sponges, and 
thus also strengthening this structure, while it acts in combi¬ 
nation with the sarcode as a kind of cement in binding down 
the larger spicules of the surface generally, it has been termed 
by Hack cl il Stfibchen-Mortel.” Hence these spicules may 
be termed u mortar-spicules,” so that when this term is 
used the reader will know what is meant by it. This form 
again sometimes attains a larger size, when, as is the wont of 
the deimal accretes generally, they become mingled with the 
internal ends of the spicules of the mouth and thus form part 
of the proximal end of the peristome. 

But the staple ancl, therefore, most characteristic spicule of 
most calcareous sponges is a u radiate,” which may be regular 
or irregular; that is to say, when the arms or rays are all 
equal in size and all separated from each other at equal angles 
it may be termed u regular,” and when the reverse “ irre¬ 
gular. 

The radiates, again, may be divided into three-armed and 
four-armed spicules, t. c. triradiates and quadriradiates, which 
may be more or less equally mixed together according to the 
species or their position in that species. 

Noticing the triradiates first, it may be observed that they 
are generally moie or less elevated in the centre, so that if on 
a level surface with the points of tjieir arms downwards they 
would rest on these point#, a feature which attains its maxi¬ 
mum in the peculiar form that characterizes the surface of 
Olathrina tripod if era % as will be more particularly mentioned 
hereafter, it may also be observed that when the triradiates 
depart from their u regular ” form they tor the most part 
become more or less bow-and-arrow shaped (whence they have 
been termed u sagittal ”). in which two of the arms may be 
variously expanded laterally in a more or less curved or undu¬ 
lating form, backwards or forwards, while the third remains 
more or less straight, and hence will be termed the 11 shaft.” 
Under this form tney may be generally small or gene¬ 
rally large. Thus, as before stated, when generally small 
and numerous they form the skeletal structure of the radial 
tube or chamber in the Sycories, which lias been termed 
“ articulated ; ” while when large, with long shafts, the latter 
alone extending across the wall simulates that whicu has been 
called u inarticulated.” 

The ci sagittal ” form appears to be often used for binding 
down the subjacent spicutar structure, and, following it up* 
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Wards from the surface? of the cloaca, this becomes particularly 
striking and beautiful at the base of the peristome, where the 
arms are not only expanded almost perpendicularly across the 
lower ends of the spicules of the peristome, like cross bars in 
a palisading, but, to still further extend their use, are abso¬ 
lutely flattened vertically, while the shaft remains more or less 
aborted, thin, round, and directed backwards in a line with 
the spicules in the layer of the peristome. 

The quadriradiates, on the other hand, do not differ from 
the triradiates except in the addition of what is termed a 
fourth arm ; but inasmuch as this is for the most part different 
in form from any of the rest, it has been termed by Dr. 
Bowerbank the “ spiculum ” or u spieulated ray” (Mon. Brit. 
Spong. vol. i. p. 241, pi. iv. figs. 85 and SO) ; we shall call it 
the u fourth ray.” It may be larger or smaller, longer or 
shorter than either of the other rays, curved or straight, simple 
or ensiform, according to the species and its position in that 
species, situated perpendicular to the rest of the rays or in¬ 
clined forwards in the sagittal forms. , In the body of the 
cloaca, where these spicules constitute a characteristic' feature, 
the fourth arm, which projects into the interior, is perpen¬ 
dicular to the other three (which are fixed in the surface 
of this cavity), with the curve always directed towards the 
mouth, and in tins form they may be traced more or less 
into the canals leading into the cloaca. On the other hand, 
when the quadriradiate is large or constitute^ from its size 
and predominance, the greater part of the Rpieulation, as in 
Lett coni a Johnston it , Carter (Lev can dr a Johnstonii , II.), it may 
be more or less like the rest; but under these circumstances this 
spicule may in situ be frequently distinguished from the tri- 
radiate by presenting a dark triangular space in the centre of 
the other three rays, whose angles are coincident with those 
of the triradiate portion, and whose darkness arises from the 
rays of light at this part passing through the surface instead 
of being reflected from it; while in the triradiate there is no 
lt dark space” visible unless the spicule be viewed laterally, 
when a similar thing happens through the position of the 
third ray; but its shape is quadrangular and more or less 
concave at the sides, like an hour-glass; hence, as these 
spicules lio in situ on the surface in L . Johnstonii &c., where 
the fourth ray is directed inwards and the triradiate portion 
lies flat on the surface, the “ dark space ” is only seen in the 
former. 

Among the triradiates may be mentioned in particular a 
form very much like a “ tuning-fork,” in widen the arms 
arc projected forwards almost parallel to each other and closely 

30 * 
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approximated, whilst the shaft is confirmed backwards in tne 
opposite direction. The interest attaching to this spicule is 
that it was first noticed and represented by Dr. Bowerbank in 
a mounting from a calcareous sponge, found at or near Free- 
mantle, at the south-western angle of Australia (Phil. Trims. 
1862, pi. xxxvi. figs. 18 and 19, repeated in his Mon. Brit 
Spongiadm, vol. i. p. 268, pi. x. fig. 267), of which Dr. J# 
E. Qn\y made a genus under the name of 44 Lelapia” and a 
species under that of u L. australis ” (Proc. Zool. Soc. 1867, 
p. 557), and which Dr. G. J. Hinde, F.G.S., discovered in 
two fossilized calcareous sj>onges, respectively named 8estro~ 
stomella rugosa and 8 . clavata Annals, 1882, vol. x. 
p. 185), confirmed by myself in a specimen of the former 
from the Jura; and, fuitlier, that 1 have now found it abun¬ 
dantly irt a recent calcareous sponge from the neighbourhood 
of u Western Port/* Victoria, S. Australia, among Mr. 
Wilson’s collection .from this part, as will be seen hereafter, 
when it will be found to be described under Dr. Gray’s name, 
i. c. 44 Lelapia australis Ilackel observed the same form 
in his Leucetta pandora, also from the south coast of Aus¬ 
tralia (op. cit . ‘ Atlas,’ Taf. 26. fig. /*), and in his “ con¬ 
nective variety ” of Leucortis , viz. Leucandra pulmnar (ib. 
vol. iii. p, 166), from the western coast of Australia &c. j but 
in neither is the spiculation the same as in our species, which, 
as just stated, will be called 44 Lelapia australis .” 

As regards the measurements of the spicules, I would pre¬ 
mise that, where given, they are intended to represent the 
largest size of their kind, or the size of the most characteristic 
forms of the species that I have seen ; for to go further would be 
only to multiply assumptions, since in the hasty observation 
of the minor radiates, which are by far the most numerous, 
it is difficult to find two which are exactly alike; besides, 
as 1 have before stated, the triradiate is always more or 
less raised in the centre, so as to become tripod-lifce, whereby 
it becomes next to impossible to measure its arms accurately, 
Bence, both in the smaller and the larger spicules, the tnea* 
surements must always be taken as approximative; while 
they will for the most part be given in 44 6000ths ” of Up 
inch, that the student may realize their relative dimensions, 
I regret that 1 cannot go more into detail in this matter; but 
as stated above respecting the dyeing and making microscopic 
sections, which is a comparatively long process, it is to be 
hoped that what 1 am not able to ao now may be supplied 
by others hereafter. 

Also, to avoid unnecessary repetition in the text, I may at 
once state that, except in a few instances, neither the u habi- 
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tat ” nor the u depth * will be mentioned, and the name with 
the u locality.^’ For, in the first place, all calcareous sponges 
are marine; in the second place, most of the specimens that 
I have discovered among Mr, Wilson’s collections have, as a 
matter of course, been w?accompanied by their u depths, 4 ’ on 
account of their insignificant size; and, lastly, the (i loca¬ 
lity ’* being either “Poit Phillip Heads” or ^Western 
Port,” about 15 miles further to the west, their neighbourhood 
may be considered the same from a natural-history point of 
view. 

With these preliminary remarks let us proceed to the 
description of all the specimens of Calcareous Sponges 
that I have been able to find in Mr. Wilson’s collections 
generally, beginning with that structure which seems to me 
most simple, viz. Clathrina cavata , and ending with the 
most complicated^ viz. Teichonella prolifer a. 1 have no 
further classification to offer, and therefore must refer the 
reader to the works of Biickel and Polfcjaeff for this purpose, 
as before mentioned, my own being regaided as only a 
contribution to the subject. There are forty species, of 
which many are represented by seveial specimens, some of 
which are of considerable size, viz. 6 to 74 in. in their longest 
' diameters, and all in a good state of preservation—far ex¬ 
ceeding in every way what is to be found on the British 
coasts. i* 


[To be continued.] 


XL1 .—On the British Weevers , the Bib, and the Poor* Cod. 
By Prof. M'Intosh, M.D., LL.D., F.R.&, &c. 

Two species of weeter* have been described by most authors 
who have treated of the fishes of our own and continental 
countries, viz. the greater and the lesser weever, So far as 
previous and present examinations, however, can guide me, 1 
ant inclined to think there is a very close relationship between 
them; indeed it is possible that the one is only a young stage 
o( the other, and that certain distinctions, such as the absence 
of spines above the orbit iu the smaller form and its greater 
depth in proportion to its length, disappear with age* It is 
Wm known, indeed, that noteworthy modification in outline 
occurs during the growth of several fishes. Moreover, in the 
lar^e form (greater weever) there is considerable variation, 
for instance, in the semi-membranous prolongation of the free 
* JVachinus draco, L, (greater weever), and T, vipera , 
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margin of the operculum. The diversity in the pigment^ ia 
easily explicable on other grounds than those of specific dis¬ 
tinctness. Further, the fact that the smaller form is fertile 
at an early age is not altogether a reliable basis of separation. 
Besides, I have not been so fortunate as to secure the young 
forms of the so-called greater weever, while the young of the 
lesser weaver have been familiar to me for many years—frout 
an inch in length upwards. 

The smaller form (lesser weever) frequents extensive sandy 
reaches, such as those off the west sands, St. Andrews, where 
it deliglits to bury itself in the sand, and is tossed on shore 
after severe stoims at all stages. The larger form (greater 
weever), on the other hand, is found as a rule, especially if 
well grown, in deeper water. In this habit, however, it would 
only coincide with the larger forms of certain other species 
of fishes. 

A perusal of Dr. Gunther’s accurate and careful remarks* 
on the two forms above mentioned strengthens the view just 
expressed. 

The weave is are well known to fishermen from the wounds 
inflicted by their opercular spines* A most interesting 
account of the structure of the parts and the result of an 
experiment with the living form are given by Prof. Allman 4 ' 
in a former number of this journal 

In the standard works on fishes in our Country, and in the 
litcratuie of fishes generally since the time of Linnams, the 
bib or whiting-pout and the poor- or power-cod are mentioned 
in close proximity. The latter is described as diminutive in 
size, seldom exceeding 6 or 7 inches in length, and less deep 
than the former when of the same length. The barbel on the 
chin is shorter, and there arc minor differences in the length 
of the fin-rays and in the position of the anal fin. 

In the most recent work on British fishes, viz. that of Mr* 
Francis Day, it would appear that the elaborate description* 
in regard to eyes, teeth, fins, scales, lateral line, and colours 
are not always satisfactory, since they fail to show the rela¬ 
tionship existing between the adult and young stages appa¬ 
rently of the same species. The experienced author, indeed, 
observes, under the head of the Poor-Cod — u Winfcfaer placed 
O, luscue as a variety of this fish ; but 0. vninutus ia not nearly 
so deep in the body, while its vent is placed below the last 
rays ot the first dorsal fin, and the free portion of ltd tail ia 
more extended. I have not had an opportunity of investi¬ 
gating both sexes of these two species of flak.” Thid remark 

* Catalogue of Fish™ (Brit, Mur.), ii. pp, 233 and 230 (1800). 
t Ann. & Mag. Nat. Hist. ser. 1, vol. vf. pp. 101-403 (1843). 
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indicates some uncertainty on the subject, and my own expe¬ 
rience of the species has now led me to conclude that wnat 
has been described as the poor- or power-cod (Gadus minutus) 
bv several authors is only the young of the bib. Considerable 
change occurs in the outline of the tins as the adult condition 
is readied, and the pigment is also increased; but a large 
series from Various parts of the British seas leaves little doubt 
as to the identity of the two forms. 

It would appear that the confusion in regard to this species 
has partly arisen from an examination of preserved specimens. 
This is probably one of the reasons why they are separated 
in Dr. Gunther’s valuable and laborious Catalogue of the 
Fishes in the British Museum*. 

It is remarkable that very few males were procured last 
season, and this out of a large number of examples obtained 
for examination at the marine laboratory. 


XLII.— Early Stages in the Development of the Food-Fishes • 

By Edward E. PitiNCR, St. Andrews Marine Laboratoryf. 

During the spring and summer of last year (1885) the ova 
of about twenty species of shore and deep-sea Teleosteans were 
studied in the Marine Laboratory, St. Andrews. Ot these 
about half were carried through the embryonic stages in the 
tanks of the laboratory, and several species have, for the first 
time, been studied and the embryos reared at Bt. Andrews. 
Six of the species referred to have claimed special attention 
on account of their economic importance, ana the following 
observations refer mainly to these, viz. ;-~~Gadus merlangus t 
Gadus Oigkfinua. Gadus morrhua 7 Trig la gurnardus } Pleuro- 
nectes jksus f and Dleuronectes limanda . 

So tar as investigations at present show, this remarkable 
fact has been established—that, with the notable exception of 
the herring, the ova of those marine fishes which are of chief 
commercial Value are pelagic, and when mature present almost 
identical features in structure and appearance. In the course 
of development likewise few points of dissimilarity appear; 
but the warning expressed by Prof. Ray Lankester is none 
the loss just, that each form should be investigated in detail, 
for i( in embryology the practical lesson is daily being more 

• Vol. iv. pp. 335. 33<3 (1802). 

t Communicated by the Author, having been read at the Aberdeen 
Meeting of the British Association (Section l)) f September 1885. 
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and more impressed upon naturalists, that the assertion of 
generality throughout a class or phylum of organisms for a 
phenomenon observed only in two or three, or even more 
members of that class, is an exceedingly raky proceeding 
Each species has been studied separately and continuously in 
the laboratory, and much material has been accumulated, 
which has yet to be exhaustively worked out, and the present 
paper is chiefly of the nature of a preliminary account. 

Spermatozoa. 

The spermatozoa of the different species present no special 
features and are not readily distinguished from each other. 
They exhibit, as usual, an enlarged portion or head, which is 
almost perfectly spherical, with a smooth, refractive, cortical 
portion and a central translucent part. The vibratile fila¬ 
ment, or lt tail,” is very long, delicate, and homogeneous. 
They issue from the fully developed male as a whitish fluid, 
of a rich creamy consistency, and they become diffused very 
rapidly in sea-water. A large quantity of milt is produced, and 
it is often expelled with great force. The vitality of the 
spermatozoa is considerable ; a small quantity exposed upon 
a slide for three hours exhibited active movements at the 
end of that time. 


The Ovarian Ovum . 

When approaching maturity the ovum gradually loses the 
opacity which characterizes it for some time after protrusion 
from the ovarian stroma. The capsule is disproportionately 
thick and very pliant; but it is structureless and destitute of 
the radiating canals or stria* seen in many ova. Minute 
spherules and refrangible particles are abundant in the fluid 
contents, and the vesicula germinativa is comparatively large 
and usually shows a very distinct nucleolus. The iWa- 
ovariau eggs do not rif>en simultaneously, and in JT. j p*r~ 
nardus especially few ova appear to mature at the same time, 
so that the spawning-process would appear to be protracted 
and intermittent, less so in the Gadidaa and still less prolonged 
in the Heuronectidie, 

The Mature Ovum . 

The mature ovum is more or less Spherical, and when 
healthy has au almost crystalline transparency. It exhibits 
(1) a deutoplasmic globe, chiefly food-yolk, homogeneous and 
colourless, and destitute of large oil-globules, save in tlie 
case of 1\ gurnardu» 7 which possesses a single spherical oil- 
* Utiart Jottju. Micr. Sri. vol xvh p. 377* 
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globule of a pale salmon-tint; (2) a delicate cortical film of 
protoplasm, in which small vesicles and granules occur; (3) 
a narrow space, the w breathing-chamber” of Newport*, 
separating the vitellus from the external capsule, and permit-* 
ting it to revolve freely within the latter; lastly^ the ovum 
possesses (4) an external protective membrane, tne yolk-sac 
of Hansom f. It is structureless, tough, hyaline, destitute of 
pores or striafcions, slightly resilient, and varies in thickness 
m different species, though always comparatively thin and of 
great transparency. It is of uniform thickness in the same 
ovum, being most tenuous in P. limanda, measuring not more 
than *0001 inch in thickness. It is slightly denser in P. 
flaausy *000127 inch; in Oadus morrhua it measures *00025; 
but it is considerably thicker in the ovum of T* gurnardm , 
being no less than *0005 inch. One aperture pierces the 
capsule, and its structure is the same in the several species, 
exhibiting an " hour-glass ” form, with a crater-like external 
and a larger internal opening. 

Deposit ton. 

Ar the ova mature they pass posteriorly, and descending to 
the genital aperture are readily expelled. Differences in the 
manner and duration of spawning doubtless obtain, as already 
stated, in the various species of food-fishes j but the ovarian 
walls, assisted by the abdominal paiietes, at this time much 
distended, probably in all cases effect the extrusion of the 
ova. Very alight pressure upon the abdomen of a well- 
developed female causes the eggs to issue in a continuous 
stream, and artificial spawning may be easily performed. 
Amongst the Pleuroneetidm cases frequently occur of egg- 
bound females, in which the contained ova are translucent 
and mature, but, from difficulty in expulsion, are retamed 
beyond the proper time. Such ova, when artificially extruded 
and fertilized, may develop in due course, though others 
under observation did not survive. A lubricating fluid facili¬ 
tates expulsion; but it possesses little adhesive property, and 
is not hardened by contact with sea-water, unlike demersal 
or non-pelagic ova, which are often firmly bound together by 
this means. It is an interesting fact that the undetermined 
ova studied by Httckel and E. van BenedenJ, though pelagic, 
adhered together in masses, and that the ova of Lopniua 
j piscatorius float in masses of mucus. Upon expulsion the 
buoyancy of these pelagic ova is at once apparent. Though 
unfertilized they rise to the surface, as rrof. McIntosh and 

* Phil. Trans, vol cxlf, 1851. t Ibid. vol. civil. p. 435. 

$ Quart, Joura, Micr. Soi. vol, xviii, 1878, p. 42. 
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Dr. Hensen noted *, and congregate in scattered groups like 
oleaginous globules, but show no tendency to adhere together* 
They float freely and are carried about by the slightest cur¬ 
rent in the surrounding water. In still water they often 
congregate in masses and form layers, the uppermost stratum 
being pushed to the surface by the buoyancy of those under¬ 
neath. Usually, however, they occur sparsely scattered over 
large spaces, ancl in the open sea, except in certain areas, 
they are so widely dispersed as to be rarely procured. Their 
buoyancy Dr. Walletn considers to be lavourable to their 
development; and, in reference to the cod, when the eggs, 
from the more exposed Norwegian spawning-grounds, are 
(he says f) u carried away by currents to a calm and secure 
place on the lee-side they will be hatched under favourable 
circumstances, and the try will find an abundauoe of hiding- 
places and food along the coast.” 


Fertilization . 

Pelagic ova float near the surface of the water for some 
hours; but their buoyancy is affected by various conditions, 
especially adulteration of the sea-water surrounding them J. 
If no spermatozoa come into contact with them, in from two 
to eight hours, their translucency becomes impaired, and 
decending to the bottom they assume a milky opacity, the 
capsule becoming wrinkled and distorted. This is probably 
the fate of vast numbers of pelagic ova in our seas; and 
Hensen §, indeed, found in the inner bay of Kiel quantities of 
non-living ova of plaice and cod while dredging in 1881 . 
Unfertilized eggs of T . gurnardus occasionally assume a 
bright pink colour, the cause of which has not been satisfac¬ 
torily determined. The minute vesicles and granules suspended 
in the protoplasmic investment of the yolk persist far thirty 
or forty minutes after fecundation and then slowly become 
less abundant. The entrance of the spermatozoon was never 
actually seen, although successive series of ora were prepared 
and carefully watched in the laboratory, and active sperma¬ 
tozoa were seen clinging to the external capsule 5 but it is 
probable that each ovum admits only one spermatozoon through 
the micropyle. The fertilized ovum is readily distinguished 
from those in an unimpregnated condition by its more trajMH 


* U. 8. Fi«h. Comm. Report, 1882, p. 484; see also Report of Royal 
Comm, on Trawling, 1884, p. 80. 

t Int. Fish. Kxk Lond. Conference Papers: ‘Fish Supplyof Norway/ 
F. M, Wftllem, p» 8. 

! Vide * Report of H.M. Trawling Commission, 1884/ p. W* and 
1 Second Annual Report of Fishery Board for Scotland/ App. F, n, 47, 

5 U. S. Fish. Comm. Rep. 1888, p. 404. r r 
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lucent and tenae appearance. Several large enucleate cells 
often occur near the centre of the yolk at this early stage, hat 
their significance and fate are not known. 

Formation of the Blastodiec . 

At the lower pole of the yolk-globe the film of pale ochre- 
tinted protoplasm increases in thickness, and the entire surface 
of the vitelius appears corrugated. These ridges are. how* 
ever, very faintly indicated, and they mark meridional areas 
of transference, along which much of the cortical protoplasm 
passes to the germinal pole. 

Segregation of protoplasm probably continues during the 
whole process of cleavage ; but it is most apparent during the 
first hour after fertilization, when the disc is being formed, as 
a plano-convex cap of a faint straw-tint, in which granules 
sparsely occur and one or more larger vesicles appear. The 
disc increases not only by peripheral, but also by aubgerraiual 
transference, us is shown by tne fact that vesicles and gran¬ 
ules may be distinguished, situated partly in the disc and 
partly in the underlying matrix. Viewed from above, the 
disc is almost perfectly circular, and has the form of an 
inverted plaque depending from the yolk, the food-yolk being 
thus uppermost, in contrast with the Amphibian ovum, in which 
the animal pole is uppermost and the large food-yolk cells 
occupy the lower pole. The vitelius, with its germinal pellicle, 
revolves freely within the capsule, and the embryonic area 
can thus maintain its ventral position when the ovum is 
turned over. 


Segmentation . 

A central cavity soon appears below the blastodisc, by 
which it is lifted away from the yolk, except at the periphery, 
where the continuity of the disc and the periblast is never 
broken. This dehiscence was noted in 1\ yu/rnardue while 
the first cleavage was in progress, and in other Teleosteans a 
similar cavity has been noticed at an early stage ; but it is 
not usually regarded as representing the true segmentation 
cavity, the latter being recognized only when the later multi- 
celled stage is reached. The first cleavage is incomplete, t. e, 
the disc is not sharply separated from the periblast, and the 
two blastomeres are confluent below. The second cleavage 
6 utS the first furrow at right angles, and four blastomeres result 
Asvmtn^ry is very frequent at the first cleavage, and the two 
cells show great disparity in size. Doubtless the phenomenon 
is due chiefly to unequal transference of the diffused proto¬ 
plasm of the yolk 5 but the form and size of the ceils are 
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altered by an inherent power of movement which the consti¬ 
tuent protoplasm possesses. To this movement are due the 
creases and furrows continually diversifying the surface of the 
blastomeies during cleavage, as well as the retrogressive 
process by which blastomeres reunite occasionally after cleav¬ 
age. Irregularities in segmentation are far from unfrequent 
fourteen or eighteen cells being produced, and the outline ot 
the segmenting blastodisc is thus varied, though the circular 
contour is always restored when the multicellodstage is reached. 
The blastomeres thus do not always increase with that serial 
regularity of geometrical progression which typical segmenta¬ 
tion illustrates. Cleavage in a plane parallel to the upper 
surface of the disc commences when the blastoderm is multi- 
celled, «. e. consists of from fifty to eighty blastomeies, and 
the form of each cell is alteied by the increased pressure of 
adjacent cells ; the original rounded or amorphous outline being 
lost it becomes polygonal. The constituent cells simply con¬ 
sist of naked protoplasm, and at the same stage vary very 
much in dimensions, exhibiting a large, clear, more or less 
central nucleus^ which is not, however, always distinguishable ; 
indeed there is evidence to show that periods when the 
nuclei of the blastoderm and periblast are visible alternate with 
periods when the nuclei ale diaphanous. A similar rhythmical 
alternation may be observed in the process of cleavage, a 
discontinuity marked by alternations of activity arid quies¬ 
cence. 

Segmentation is not confined to the limits of the disc, but 
at the margin the protoplasm of the periblast forms elevations 
between which the lines of cleavage extend, and cells are thus 
outlined in the investment of the yolk, which without doubt 
must be added to the blastodermic mass. 

The Periblast 

Cells formed, as just described, beyond the margin of the 
disc contribute to tlic increase ot the embryonic area) but 
such periblastic additions to the blastoderm appear to be very 
limited, and it is rather by an imperceptible process of intua* 
Busception that its increase must be accomplished and the 
decrease of the vitellus accounted for. The lines of cleavage 
cannot be traced far over the surface of the periblast; they are 
most distinct in proximity to the periphery of the dise. and 11 
more remotely they pass insensibly away. The nuclei <rf 
the periblast, which are more or less oval and well defined 

* At St. Andrews irregularity was most frequent in the ova of T+ 
gw narthts ; but Ryder noted the same feature in the cod (IT. 8. Fifths 
Comm. Rep. 1882, pp. 486-7, pi. ii. fig. 12). 
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and possess a nucleolus, appear at first close to the margin of 
the disc and are crowded together, but soon are distributed 
over a wide though variable area called the u nuclear zone/’ 
The origin of these nuclei is still undecided, and aa they 
appear primarily quite at the periphery of the blastoderm, and 
increase row by row over the periblast-stratum, they have been 
derived by some authors from the nuclei of the disc. Not 
only do they extend outwards, but, as Agassiz and Whitman 
noted, they extend imvaid beneath the disc, and are promt- 
ncntly seen studding the floor of the segmentation cavity. They 
ate often more numerous in some paits of the pciiblast, and 
less numerous or wholly absent in others. 


Invagination of the Rim . 

Towards the close of the first or on the second day the 
blastodermic rim appears. Its mode ot origin is uncertain, 
though appearances in the living ovum strongly suggest its 
growtlf as a tiue invaginated layer, separated from the cells of 
the disc above by a distinct fissure which cannot be traced to 
the periphery. 

Menneguy* holds that the rim is really inflected, but 
that the outeimost or “corneous opiblast ” layer takes no 

E art in the piocess, an opinion which is directly opposed 
y Kingsley and Conn. Ceitainly GEllaeher’s view (with 
which llyder agrees), that the hypoblast arises in situ by a 
simple differentiation of cells, presents this formidable diffi¬ 
culty, that a great piut of the floor of the segmentation cavity 
is permanently periblastic, and that the rim merely inter* 
posps between the disc and the periblast beneath the embryonic 
radius and in proximity to the margin. Further, the rim 
clearly proceeds fiom the periphery towards ^the centre, W 
neath the disc, and this is inexplicable if the process be one 
of dclamination. Nor do appearances stiongly favour the 
theory that the rim is solely derived from the periblast; but 
as periblast cells are undoubtedly added to the periphery of the 
disc, the rim is probably a derivative from both. 

In Fetromyzon the epiblast layer extends by marginal 
addition,by the conversion, in fact, of the non-embryonic yoik- 
Cells into epiblast cells f; and by a like process, doubtless, 
epiblast ana lower-layer cells in Teleosteans increase at the 
margin, the converted periblast cells being immediately re* 
fleeted, dong with archiblast cells^ to contribute to the growing 
end extending blastoderm. With the invagination of the 


a Bull Soc, Philosn de Paris, Apr. imO 

t A. E. Shipley, ** Mesobkst of Xamprey,” Proc. Roy. Soc., Nov. 

1885. 
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rim, Ivhose growing (inner) margin is, at first, parallel to the 
circumference of the disc, the latter by epioolic extension 
thins out, and presents in optical section a creacentiform 
outline. At one point, however, by a proliferation of epiblast 
cells, a thickening is produced coincident with one of the 
radii of the disc. 

, Formation of the Embryo . 

The thickened portion of the rim, just mentioned, shows 
from the first a central enlargement, indicating the future 
head of the embryo, *ind an alar expansion upon each side 
produces a broad scutiform outline. The apex of this scutum 
becomes the permanent cephalic extremity, and prominently 
projects as a protruding earina upon the sub-blastodermic 
matrix, whilst posteriorly the tapering trunk of the embryo is 
gradually defined. The greater part of this embryonic 
thickening is made up of epiblast cells, which constitute the 
axial (neural) cord. This cord grows downward and divides 
the undifferentiated u lower layer ” cells into two lateral 
cuneate masses, out of which the muscle-plates are built. The 
dorsum of the embryo is superficially rounded and projecting, 
showing no trace whatever of a longitudinal medullary groove, 
and there is no ingrowth of the corneous layer, such as Cal- 
berla describes in Sytignathus, the neurochord arising as a 
solid rod in which for some time no neural canal develops. 
It is interesting to note that Petromyzon precisely agrees 
with the Teleosteans in this feature, and, in both, the medullary 
canal arises as a fissure, which appears at first imthe thick¬ 
ened anterior portion and extends posteriorly, the process 
being simply one of dehiscence, the central cells separating 
to form a longitudinal vertical fissure The epidermic layer 

now separates from the neurochord, and the hypoblast becomes 
thickened along the ventral median line and presses upward 
against the ridge of the neurochord, which is thus some¬ 
what flattened on its under surface. The central rod of hypo¬ 
blast, thus differentiated and detached, is the notochord, and 
posteriorly it is insensibly lost in a caudal mass of indifferent 
cells. At an early stage, before the notochord is completely 
established, its cells are in close apposition to the mesa- 
blast cells upon each side, and the two masses can with 
difficulty be distinguished from each other. This difficulty of 
clearly distinguishing the cells of the different layers is one 
common to all the early stages of Teleostean development* 

Meanwhile the blastoderm is proceeding epibolically to 

• Shipley, “Nervous System of Petromy&m" Oarabr. Philos. Soc. 
March lo8u j and Scott, Quart. Journ Micr. Sci. vol. xxi. p, 145, 
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invest the yolk, and on the Second day usually covers more 
than a third of its surface. Early on the third day the 
equator is passed, and at the fifty-fourth or sixtieth hour the 
blastoderm generally envelops two thirds of the yolk. The 
cephalic end of the embryo remains stationary in the forms 
under consideration ; but as the caudal extremity keeps pace 
with the advancing periphery of the blastoderm, its increase 
in length must take place in the region of th< trunk. The 
blastopore reaches its maximum at the equator of the ovum, 
and when that is passed its circumfcreaice continuously de¬ 
creases, The rim does not increase appreciably in density or 
breadth, but, on the contrary, its substance diminishes, and 
this must be so if, as it progresses, it contributes to the 
investment of the yolk. When the blastopore has so far 
decreased as to appear merely as a minute aperture (on the 
fifth or sixth day) at the posterior extremity of the embryo, 
the rim is recognizable only as an aggregation of cells—the 
cells of the coalesced margin. This remnant is probably 
used in the formation of the anal section of the mesenteron 
and other stiuctures; but it does not appear that the caudal 
plate is foiraed directly and almost solely, as Ryder main¬ 
tains, out of these cells, the tail, like the rest of the trunk, 
increasing in length by the addition of mesoblast somites. 
Still more questionable is the theory of Rauber and His, 
adopted by Ryder, that the hind portion of the embryonic 
trunk exemplifies the phenomenon of concrescence, since it is 
not supported by study of the living embryo, and sections 
reveal no trace of a median fissure or line of apposition con¬ 
tinuous with the longitudinal vertical plane of the anterior 
region. Indeed the caudal plane of symmetry is at right 
angles to the plane of symmetry in the rest of the trunk, for 
the tail lies sidewise upon the yolk, and apparently develops 
and continues in a state of torsion until the embryo is free. 
Further, the solid condition of this portion of the embryo is 
maintained till a comparatively late stage, when the medub 
lary canal finally penetrates it, as the first median fissure 
which divides its cells. 

The complete differentiation of the notochord coincides in 
xnany species with the closure of the blastopore. This is the 
case with Oudua mtrlangus , morrhua , P limanda , and 

P. flesu* ; but in the case of G. mglejinm and P. gumardm 
the closure of the blastopore is one or two days later. 

Nothing noteworthy was observed respecting Kupferis 
vesicle; it has the same structure in the various species, 
though in T. gurnardu* (in which it was not observed until 
twenty-four hours or more after the blastopore had closed} it 
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is often compound, and presents the appearance of a grottjp 
of bubble-like structures enveloped by a thin protoplasmic 
stratum undistinguish&ble from the protoplasm of the under-* 
lying periblast. In some Teleostcans it can be made out 
very early ; according to Ilenneguy it appears in Salmo fario 
at the time when the blastopore coincides with the equator 
of the vitellus; but usually its appearance immediately pre¬ 
cedes or succeeds the closuie of the blastopore. 

Sense-organs, Heart , Coeloma , Wolffian Ducts, 

In the evolution of the sense-organs few special features 
can in this place be noted. The optic vesicles are always 
rapidly budded off when the cephalic enlargement of the 
neurochord is defined. They are solid and somewhat ovoid, 
and their cells soon show a radial disposition, as though about 
to dehisce along a central vertical plane in order to form a 
median chamber, longitudinally placed. The formation of 
this chamber—the cavity of the piimitive vesicle—is never 
accomplished, and only when the ingrowth of epiblast and the 
formation of the concentrically laminated lens pushes the ex¬ 
ternal portion inward upon the inner portion of the bulliXs octdd 
is a cavity formed within the vesicle, the so*called secondary 
vesicle. By this involution of superficial epiblast the rim of 
the secondary cup is left impel feet upon its ventral margin, and 
this breach is the choroidal fissure. The olfactory divcrtictllft 
aic pushed out as modifications of the brain a little later, and 
on reaching the epiblast in fiont of the head a ganglion is 
formed, uniting with an epiblast thickening, from which the 
Olfactory nerve, according to Beard *, is split off, and thus, 
like the cranial nerves, is partly epidermal. 

Like the eye, the car in the Teleostei originates as a solid 
differentiation of cells. The otocysts can be distinguished 
twenty or thirty hours after the blastopore has closed. They 
are ovate in form, and rapidly develop a fcimen, which is at 
first a narrow fissuie surrounded by dense epiblast The 
lumen rapidly enlarges, the walls become thinner, and before 
the embryo emerges from the ovum each otocyst develops two 
calcareous lefringent otoliths, which exhibit a marked radiate 
structure. 

The heart is a prominent structure in the early embryo 
and protrudes as a solid mass of splanchnic-mesoblast cells in 
the centre of the pectoral region, antero-ventrally situated 
below the otocysts* For some time it is solid and function- 

* Beard. “ Branchial Sense-Organ* of the Ichthyopsid&,’’ Quart Journ. 
>licr. Sci, Bee. 1885. 
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isiBj but (fee appearance of a centra! lumen is accompanied 
by faint irregular pulsations. It is a simple tubular struct 
ture, and its cellular transparent walls assume a rugous 
appearance. Though no haemal fluid can be detected until 
some days after emergence, the cardiac contractions were first 
noted pn the following days:*— <?. morrhm } sixth day: G P 
merlanffusj eighth day; P, limanda , tenth day; <?, osgUJinm i # 
eleventh oay ; and 2. gurnardm <on the fourteenth day. The 
rhythmic movements when commencing are very slow $ but 
when they become regular they average fsom twenty to thirty 
pulsations per minute, and when the heart is in full vigour 
the rate increases tp forty-five beats per minute, while the 
embryo is still within the ovum. 

As early as the fourth or fifth day a primitive ccelomic 
cavity develops as a horizontal fissure traversing each of the 
lateral musclc-platcs and dividing the somatopleuric from the 
splanchnopleuric portions. In the proximal niche of the 
cavity thus fanned upon each side of the embryonic axis a 
special part is differentiated which performs the function of 
an excretory duct *. At a very early stage these longitudinal 
tubes, whose walls consist of a single * layer of cubical epi¬ 
thelial cells, can be traced along the line where the eomato* 
pleure and splanclmopleure remain continuous, each termi¬ 
nating anteriorly in a crozier-shaped loop with an infundibular 
opening, near which is a plicated body enclosed in a capsule, 
apparently a single glomerulus. Shifting their position, these 
tubes* the Wolffian ducts, lie on the ventral side of, and pass 
parallel to, the Vena vertebralis, and posteriorly they unite to 
form a large urinary vesicle immediately below the origin of 
the tail) prominently seen in the newly-emerged embryo* 


1 

Notochord and Vertebral Arches. 


The notochord arises as a rod of small cells almost undio- 
tmguishable from the nenrochordal and mesoblast cells; but 
transverse Cavities soon appear, produced by the breaking up 
* the original cells, which again give place to more spacious 
ambers filled with juicy protoplasm, much vacuolated, and 
oing a reticulated meshwork of great complexity. Though 
“Ida, the notochord possesses some rigidity, due to the 
T _ j«t* of the protoplasmic contents of the metamorphose# 
, Jjte and the continuity of their membranous walls. From 
the outermost cells a cuticular sheath is formed, but it is thin 
and shows little lamination. Outside the chordal sheath a 


fr 1 Sedgwick, f Development, of tie Kidney," Quart. Journ. Mb*. 

tab aariv. p. «*• 

Ante. & Mag. N. Hut. Ser. 5. Vol. xvii. 
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inesablaatic perichordal investment is developed from the 
innermost cells of the protovertebrte. This is the reduced 
representative of the thick skeletogenous tube of Selachians 
and Ganoids, and probably consists of a membram elaetioa 
interna only, though in favourable sections of young Tela* 
osteaus two portions can be distinguished, a membrana Umitme 
externa, which passes dorsally to enclose the neurochord 
(constituting Rathke’s metnbrana reuniem superior) and 
sends fibres down to meet below as the membram reunions 
inferior • It may be doubted whether the elastic* extern*} 
which separates the inner from the outer half of the akeleto- 
genoufi layer in more primitive fishes, exists at all in Tele- 
osteans, though in Mustehts, the Rays, etc, this layer is much 
nearer the chorda than in the Holocepkali , Notidanm, etc., in 
which forms it is separated by a considerable interval from 
the elastica interna . The outer layer, which we have distin¬ 
guished as a limitana externa, may in reality be hotnologotis 
with the membrana elastic* externa , and certainly in the 
species here considered cartilage develops, and McMurrich 
observed • in Syngnathus a deposition of ossific matter 
in this external layer. As the nucleated cartilage cells 
arise they pioceed outwards from the perichordal sheath as 
two superior and two inferior rami (to each developing verte* 
bral body), forming the neural and haemal arches respec¬ 
tively. 

Cartilage appears to develop independently above the 
medulla (in the manbrana reuniens superior), and the 
pophyses never really meet in the middle line, just as in the 
cartilaginous sturgeons, but coalesce with the median dorsal 
cartilage, which occupies the position of the longitudinal 
elastic band between the distal ends of the upper rami, in 
Acipeneer, for example. 

Branchial Arches. 

The branchial arches are indicated as ridges passing dorso- 
ventrolly in the oesophageal region some hours before hatching. 
They certainly remain dosed for several days after their 
appearance, and the clefts are not open to the exterior until 
the cartilaginous bars are developed. These bars can he 
detected in couise of development soon after the embryo has 
emerged, the first aich developing so rapidly as to distort the 
outline of the head. An anterior process '(the maxillaty) 
passes immediately beneath the eyes; but the hyoid aisl^ 
being nearer the middle line, is less readily made out in the 

* Quart. Journ. Mlcr. Sci. 1888, p. 647. 



iliviog embryo, though by the fifth or sixth day after emer¬ 
gence it is very movable and is raised and depressed con¬ 
stantly, even before the oral aperture exists. Behind the 
second arch the four successive branchial arches ate seen as 
stout cartilaginous rods developed in the anterior margin of 
each cleft. By a forward movement of the lower curved 
rami of these arches they become approximated, so that a 
transverse section, if very slightly oblique, may pass through 
the series with the exception of the first arch. 

* * 

Fins , 

At a very early stage a fold of epiblast in the post-otocystic 
region is the commencement of the pectoral fin. This thick¬ 
ened fold upon each side assumes a rude oval outline and ties 
in a horizontal plane upon the yolk. The proximal portion 
becomes"narrowed and much denser, due to the median intru¬ 
sion of mosoblast tissue, which pushes its way between the 

S er and lower epiblast cells of the fin-fold, and^ ceasing 
►re reaching the limits of the fiu, gives the margin a more 
transparent appearance. When the embryo emerges, the fin 
is a stout fan-tike structure and has shifted slightly from the 
original horizontal plane. The basal thickening still con¬ 
tinues, and the mesoblast cells contributing to it show a ten¬ 
dency to assume a radial arrangement, these radial lines 
extending also into the thin distal border, while at the centre 
of the peduncle cartilage develops independently, and ex¬ 
tends distaily as a thin central plate, unconnected at the base 
with any pectoral arch rudiment. Whether this central car¬ 
tilage develops into the ossa basalia , the sole remnant of the 
primitive fin of fishes, ox breaks up into radial rods, was not 
made out. 

Cranium. 

Simultaneously the first skeletal elements of the cranium, 
Until now * mere fibro-membranous investment of the brain, 
appear aa two cartilaginous bars, the trabecule, interesting as 
showing at once longitudinal bifidity in the embryo. In the 
interspace between mem the hypophysis passes down to meet 
ithe pituitary diverticulum. The roof of thd oral aperture is 
pushed, up, not only at the paint where the infundibulum is 
formtid, out slang the middle line anteriorly, this median 
.involution giving the mouth in cross section a deeply-grooved 
character, with a flattened base or floor. At the oral end of 
Hike notochord and along each side two dense plates of csrtir 
l«ge arise—the parachordals—which grow rapidly and form 

31 * 
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the thick basilar plate. This plate unites with the trabeculas 
in front, and the floor of the cranium is thus completed, while 
the walls and roof are still membranous. The notochord, on 
penetrating* the skull, bends down very suddenly at an angle 
of about 90°, and the basilar plate bends down likewise, but 
passes forward at a more moderate angle—this declination of 
the spheno-ooeipital plate or basilar cartilage producing a 
flexure of the cranial region, which is much greater than 
usually supposed; indeed, the floor of the skull, soon after the 
embryo emerges from the ovum, lies in a plane almost 
parallel to the plane of the branchial arches. 

Stomodcuum and Proctodieum. 

The preceding skeletal structures are usually well developed 
within a week or ten days after hatching ; but it is not until 
that time is completed (the seventh day or later) that the 
stomodtuum is externally open. The anus is still later. Nor 
is this surprising, as the embryo derives all the needful nutri¬ 
ment from the store of yolk which protrudes so prominently 
on the ventral aspect ol the body during these early stages. 
Its bulk, however, continuously diminishes, and soon after the 
anal apertuie arises it wholly disappears. The anus in all 
the foims under consideration appears comparatively late. 

The anal tiact is thus a solid cord until the lumen of the 
mid-gut extends into it, the communication of the proctodieum 
and the antciior portion of the alimentary canal being appa¬ 
rently incomplete until the tenth or fourteenth day attar 
libei ation. 


I hemal System. 

The vascular system cannot lie treated in detail in this 
place; but one point demands some reference. As already 
stated, the heart’s pulsations commence at an early embry¬ 
onic stage, long before a true h^mal circulation exists.* It 
can hardly be doubted that a colourless plasma is distributed 
over the trunk of the embryo, though it is impossible to detect 
any such lymph-circulation. At a certain late stage red cor¬ 
puscles do make their appearance, though whence they are 
derived is a question as yet undecided. Many considerations 
favour Byder’s view that they are directly periblastic, and 
some evidence, from observations on Alosa", Salmo f and 
Gastrostem , seems to support it. Sections of early embryos 

* In the embryos of this species Ryder affirms that the venous end of 
the heart opens into the persistent segmentation cavity (U. g. Fish. Comm. 
Rep. 1882, j>. 687), 
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m which the subnotochordal trunks are developed show an 
abundance of nucleated cells, of large size and spherical form 
(becoming polyhedral in microscopic preparations), filling up 
the lumen of each vessel. Those which crowd the venaverte- 
brail 9 are strongly held by one observer * (K. F. Wencke¬ 
bach) to be the original form-elements of the blood. Pre¬ 
cisely similar cells, xounded, colourless, and nucleated, com¬ 
pletely fill up the lumen of the aortic trunk. If Wenckebach 
be light, his conclusion must be extended, and the unde- 
tached cells in the aorta must be also regarded as original 
blood-cells, which have not yet acquired the colour and other 
characteristics of blood-corpuscles. In several series of the 
embryos of Omtrosteus spinachia at the St. Andrews Marine 
Laboratory the passage into the heart of corpuscles, detached 
from the yolk-cortex or periblast, was observed on many 
occasions f, and it is highly probable that these are haemal 
form-elements; but further observations are needed. No 
periviteliine circulation, such as is seen in Oastro8teus } Oottus } 
Liparis , etc., was observed in any of the advanced embryos 
studied, though a branchial subnotochordal, caudal, and in 
some cases a cneliac circulation was active. Thus minor 
differences doubtless obtain in the development of the blood- 
corpuscles in various Teleosteans. 

Diagnostic Features . 

(1) Ova .—It was pointed out on a preceding page that the 
ova, as well as the early embryos, of the species under con¬ 
sideration are remarkable for the few external points of differ¬ 
ence which they present. Their identification is often a task 
of considerable difficulty, and even familiarity with the 
various ova docs not entirely remove the uncertainty of deter¬ 
mination. Hence the desirability of establishing reliable 
points of difference. Arranging the ova in the order of size, 
which is a distinctive character sufficiently well marked to 
serve for determination in the laboratory, the following fea¬ 
tures may be noted:— 

Pleuronectes platessa : diameter *065 to *089 of an inch.— 
The largest ovum of the various species treated of in this 
paper. Form spherical, hyaline capsule denser than in 
the two species of Pleuronectes mentioned below. The 
embryo shows pigment at an early stage of a pale yellow 
tint, quite distinguishable from P. flesus. 

* Journ. of Anat. and Physiol, vol. xix., Apiil 1885, p, 231 : Wencke¬ 
bach, u Development of Blood-corpuscles 99 (Perea). 
t Ann. Sc Mag. Nat. Hist., Dec. 1886, p. 4**4; and IT, S. Pish, Comm. 
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Trigla gurpardus : diameter *0598 of an inch.—Spherical 
form almost constant, spheroidal ova being rare; capsule 
hyaline and dense; vitellus exhibits a large, pale salmon- 
tinted oil-globule. During development several large 
cells (multinucleate) occur in proximity to the embryo, 
and stellate nucleated particles of protoplasm soon after 
closure of the blastopore occur, distributed over the sur¬ 
face of the vitellus. 

Oadus ceglejinus : diameter *058 in.—Ellipsoidal form fre¬ 
quent ; capsule thin and of great translucency; no oil- 
globules. 

Oadus morrhua : diameter *0551 in.—Ellipsoidal form 
sometimes preponderates; capsule hyaline, but slightly 
denser than in the other Gadoids enumerated here. Shows 
a faint bluish translucency. No oil-globules. 

Oadus merlanguB : diameter *0476 in.—Very crystalline in 
its translucency. During development exhibits (about 
the seventh day) one or more enucleate structures, 
elaborately stellate, usually occurring one on each side 
of the embryo near the mid-mesenteric region; some¬ 
times a third, asymmetrically placed, occurs. They have 
the form characteristic of a “bone corpuscle.’* No oil- 
globules. 

Pleuronectes fleam : diameter *038 in.—Usually spherical, 
but ellipsoidal form is frequent. Capsule hyaline and 
exceedingly tenuous. 

Pleuronectes limanda : diameter *033 in.—Hensen compares 
the ova of this species with the preceding (P. flesus) in 
the following terms *:—“Those of the flounder arc 
small; but the smallest of all (less than 1 millimetre) are 
those of Platessa limanda” Capsule hyaline and very 
thin. The whole ovum exhibits a delicate golden-brown 
tinge, which is characteristic. On the firth day after 
fertilization the vitellus exhibits a remarkable reticula¬ 
tion, apparently due to the peculiar disposition of the 
protoplasmic yolk-cortex. Polyhedral spaces are enclosed 
by the intersecting ridges, which appear to be merely 
superficial and therefore unlike the reticulation which 
penetrates the entire yolk-mass in Elasmobranchs, 
forming, as Dr. Schultz discovered, a series of radial 
lines from the centre to the circumference. Further* 
according to Balfourf they exist before and after fertile 
zation, whereas in P. limanda no reticulation is visible 
until long after fertilization. 

♦ IT. S. Fish. Comm. Rep. 1882, p. 428. 
t Joum. Aunt, and Physiol, vol. xix. pp. 379 and 541. 
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(8) The Embryos. —There is little doubt that the pigmenta¬ 
tion of embryonic Teleosteans is a feature of great diagnostic 
value. The valuable observations of Agassiz* upon this 
subject are well known ; but with the exception of Professor 
McIntosh’s contributions on the subject very little has been 
done. The study of an extended series of embryos alone can 
establish the validity of pigmentation as a means of identifica¬ 
tion ; but observations at the St. Andrews Laboratory lend 
considerable countenance to the contention that embryonic 
coloration is diagnostic. 

Pigment appears in P.jleaua at the earliest stage, and is, as 
Prof. M‘lntosn describes f, u of a peculiar pale olive-brown 
(brownish yellow by transmitted light)/’ forming distinct 
patches on the dorsum and tail, with intervening lines of 
spots. Pigment of a more distinctive yellow colour—a rich 
amber shade—appears in P. limanda. Its distribution is 
similar to that in P. jlesns ; but in neither species does it 
extend over the yolk. Large stellate black pigment spots 
occur in the more advanced embryos of P. limanda, extending 
over the eyes, otocystic and hepatic regions to the anus, and 
along the dorsum and upper margin of the caudal trunk. 
Crescentic yellow pigment patches appear in the caudal mem¬ 
brane. 

Gr. merlangus exhibits no coloration until the eighth day 
after hatching, when pale yellow amorphous corpuscles appear, 
chiefly on the dorsal ana lateral surfaces; they extend also 
over the yolk-surface and embryonic fin-membrane. The 
tint is characteristic—a pale yellow with a distinctive green 
tinge. In the two remaining Gadoids black pigment alone 
appears—in Oadus morrhua two days before emerging from 
the ovum, and in O . asglefinus on the eleventh day, m a series 
which emerged on the twentieth day. In both the spots are 
at first amorphous and confined to the dorsal aspect of Jhe 
trunk; but tney rapidly extend, especially in the ventral <yv 
mesenteric region and region of the shoulder, the pectoral 
fins being also radially pigmented. T. gurnardus is scantily 
pigmented on the eleventh day, the spots being of a pale sea- 
green hue; but two days later yellow corpuscles are plentiful, 
and a few are of an ochteous hue. Lastly minute black spots 
occur. The surface of the yolk becomes rapidly pigmented 
m well as the protoplasmic investment of the oil-globule. It 
is well known that monsters frequently occur: but these were 
tteB in the large number of embryos reared at St. Andrews. 

# Proc. Amer. Acad. Arte and&ci., Jane 1878, pp. 1-18. 

t 4 Second Annual Report of Fishery Board for Scotland,’ 1884, Ap¬ 
pendix F, p. 47. 
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One -example (P. limanda) possessed two heads, one head 
being normal, while the other was much confused. The 
bifurcation occurred in the raid-region of the trunk, and it is 
remarkable that while the alimentary tract was bifid the noto* 
chord was not so. An abnormal example of T. gurnardm 
again was malformed in the cephalic region, only one eye 
being developed and situated on the ventral sido of the head* 
The otocysts were displaced, but the trunk presented no 
unusual features. 

Conditions of Temperature cfr. 

It is unnecessary to say that temperature has great effect 
in accelerating or retarding developmental changes. Thus, 
in the case of O. morrlnta ) the stage figured by Ryder as the 
thirtieth day was reached at St. Andrews on the twentieth or 
twenty-first, the acceleration being due to increase of tempe¬ 
rature. When, however, the temperature is about 40° F#, a 
iisc or fall of three or four degrees appears merely to abbre¬ 
viate or lengthen development by about ten or twelve hours* 
The series of ova and embryos dealt with in the preceding 
pages were not all reared at precisely the same temperature, 
but by a constant flow of water from the sea outside the 
laboratory the temperature is kept as low as possible, and 
rises very gradually as the season advances. Thus from 
March (early in the month) to midsummer the temperature of 
the water in the tanks rose from 34° or 35° F. to 49° and, 
occasionally, 51° F. Of scarcely less moment than tempe¬ 
rature are the other conditions, such as chemical purity of the 
water and freedom from detritus, mud, &c. These conditions 
arc secured at St. Andiews by the proximity of the laboratory 
to St. Andrews Bay, on the beach of which the buildings 
stand, while the harbour passes on the north and west sides of 
the laboratory. Before flowing into the tanks the water pumped 
from the bay is retained in a spacious supply-tank until its 
sediment is all deposited. This course is aosolutely necessary, 
as contact with particles of sand, mud. or mucus m the water 
inevitably proves fatal. Newly-batcned embryos are such 
delicate organisms that veiy slight contact with hard sub¬ 
stances (such as contact with the side of the tank) is hurtful, 
while the slightest pressure at once produces opacity in the 
transparent embryo, premonitory of death. On emerging the 
young fishes swim in reversed position, yolk upward, and for 
some time have little power of guiding their courie. By 
rearing them in tanks ot large capacity contact with the aides 
is in a great degree obviated. 

In studyingthe development of the food-fiehesfchU oonclusfoi| 
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is unequivocally arrived at—that the Teleostci embryologi- 
caity, as also morphologically, are a highly specialised group, 
and are too far removed from the primitive or protichthyoia 
type to yield much material for broad generalizations. At* 
tempts in that direction can hardly in any great degree prove 
fruitful, and must often be misleading. Abbreviation and 
the intrusion of secondary, and even tertiary, modifications 
have been so extensive that the conclusions yielded by Tele- 
ostean embryology can never have the interest or application 
which Selachian development possesses. But though the 
Teleostei, from great specialization, reveal a striking contrast 
when compared with such a group as the Elasmobranchs, 
yet investigations into their development, in which our know¬ 
ledge is so fragmentary, arc of great importance from many 
points of view, and have, it cannot be denied, an eminently 
practical bearing. The imperfect state of our knowledge 
regarding the early history and conditions of development of 
our important food-fishes is happily not likely to exist much 
longer. That the embryology of these forms is being 
actively pursued by many investigators is an encouraging 
and promising sign. Of hardly less importance is the study 
of those smaller forms upon which the food-fishes are to no 
small extent dependent for nutriment. 

The writer, in conclusion, desires to warmly acknowledge 
hte obligations to Prof. McIntosh, whose great experience 
pd kind advice are so freely available to those who carry on 
researches in the Marine Laboratory at St. Andrews. He 
desires to express his obligations for the use of the scientific 
section of the University library, for the use of the Caldwell 
microtome belonging to the University, and for memoirs and 
accessories in the zoological laboratory at the United College in 
the University of St. Andrews. Finally, he is under obliga¬ 
tions to Prof. Cleland, of Glasgow, and Dr. Hans Gadow, of 
Cambridge, for suggestions, of which he purposes to avail 
himself more fully in a later (future) paper, when the prepa¬ 
rations, only partially dealt with in this abstract through 
exigencies of space and time, will be treated more completely. 


XLIIL— the Ompostiion in Phyllomedusa Jheringii. 

By Dr. H. von Husking, Rio Grande, Brazil. 

0NTil?this year, my attempts to discover the mode of repro¬ 
duction of Phyllomedwa Iheringii had failed. I found the 
frog in numbers during the breeding-season, but could detect 
no spawn in the water near which they congregated. I have 



462 Dr. H. von Ihering on tha 

now been fortunate enough to elucidate this mystery. Pkyilo- 
medusa dees not lay its eggs in the water, although the larva 
develops in that element, but in the open air, in masses 40- 
50 millim. long by 15-20 broad, between leaves hanging over 
the water. Willows arc frequently used for that purpose. 
The egg-mass contains rather large white ova, wrapped up 
between two or three leaves, in such a way as to be completely 
enveloped save an inferior opening. My attempts at rearing 
the eggs failed owing to the leaves drying up; but 1 am 
assured that the tailed larvae may be seen wriggling in the 
gelatinous mass. As at a later period the latter is found 
empty, we must infer that the larvae drop into the water below. 
The eggs arc found only on plants hanging over stagnant 



A branch with two egg-masses (a, b) enveloped in leaves. 
Natural size. 

water. The adult animal is a stupid creature, and |rill let 
itself be taken without attempting to escape. Their mode* 
rately loud voice resembles somewhat the sound produced by 
running the finger-nail along a thick hair comb. 

Only during the breeding-season (January) do these frogs 
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make their appearance ; at other times not one is to be seen, 
probably because they establish themselves high up in the 
trees. Being otherwise engaged, I have not been able this 
year to follow out the development of Phyllomedusa , but hope 
to do so next season. 

This mode of oviposition appears to constitute a passage 
to that known in llylodes ; the development in the latter, 
however, is entirely atmospheric, and only partly so in Phyllo¬ 
meduaa. A similar mode of protecting the earlier stage of 
life is known to me in a Dipterous insect, probably Strattomya, 
the egg-masses of which are also attached to leaves overhang* 
ing the water; but it is probably as yet unknown among 
Vertebrates. 

Remarks in Connexion with the preceding Note . 

By G. A. Boulengkr. 

In regard to Dr. v. Ihering’s highly interesting commu¬ 
nication, I beg to remark that the fact observed is not new 
among frogs. Another arboreal form par excellence, Chiro- 
mantis rufescens , Gthr. (= C. guineensis , Buchh. & Ptrs.), 
from West Africa, belonging to the family Ranidae, thus 
widely remote from the Hyloid genus Phyllomedusa , deposits 
its eggs in a similar way, as we know from a note published 
by Buchholz. This observer, when collecting in Cameroon, 
noticed, in the latter part of June, some large snow-white 
froth-like masses fixed to the leaves of a low tree hanging 
over a pool. On examination these masses proved to con¬ 
tain freshly hatched frog-larvae and eggs, which were later 
identified as those of the above-named Chiromantist He 
succeeded in rearing the embryos, which developed a powerful 
tail, external gills, &c., as in the common frog. The froth¬ 
like surrounding does not afford nourishment for more than 
tfhree or four days to the larvae, which are then dropped into 
the water, perhaps with the assistance of rain. The egg-mass 
is sometimes deposited at a lieight of 10 feet above the water, 
frequently attached to several leaves stuck together. 

I have endeavoured to bring together in a synoptic table 
the precise facts actually known respecting the mode in which 
tailless Batrachians deposit or protect their offspring, and l 
have added a few references for the use of those wno may 
wish for fuller particulars. 

I. The tfvum is 6mall and the larva leaves it in a comparatively early 
embryonic condition. 

A. The ova are laid in the water. 

Probably the majority of Batrachians; all European forms except 
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B. The ora aro deposited out of the water* 
a, In holes on the banks of pools, which become filled with water 
after heavy rain, thus liberating the larvae. 

Lcptodactylus oceUatua , L.; L. my tit acinus, Burm.; Paludicola gracilis, 
Blgr. # 

h. On leaves above the water, the larvro dropping down when leaving 
tho egg. 

Chiromantis rufmvns, Gthr.f; Phyllotnedusa Iheringii, Blgr, 

II. The yolk-sac is very ltirge^ and the young undergoes the whole or 

I iart of the metamorphosis within the egg; at any rate the larva 
ops not assume an independent existence until after the loss of the 
external gills. 

A, The ova are deposited in damp situations or on leaves, aud tha 
erubrvo leaves the egg in the perfect air-breathing form. 

Rana opisthodon , Blgr.t; Hylodes marttnicenm , D. & B § 

B The ova are earned by the paront. 
a By the male. 

a. Hound the legs; the young leaves tho egg iu the tadpole 
state. 

Algtes ||. 

0. In a gular (tho vocal) sac; the young is expelled in the perfeot 
state. 

Khinoderma . 

b. By the female. 
a. Attached to the belly. 

Rhacophorw rctu ulatus, Gtfir,* # 

0. Attached to the back ; the young completes its metamorphosis 
within the egg. 

Ityatt. 

y. In a dorsal pouch. 

aa. The young leaves the pouch in the tadpole state. 

Notoh'ema marmpiatum , T). k B. ] f 

bb. The young leaves the pouch in tho perfect state, 

Nototrema testudineum, Esp.J} • N. oviferutn , WpinL§$* 


♦ Itensel, Arch. f. Naturg. 1867, pp. 124, 129, 188, 

♦ Buchholz, Mon. B»rl. Ac. 1875, p. 204, and 1870, p. 714, pi, ii, 
t Bonlenger ? Trans. Zool. Boo. xii. 1886. p. 51. 

§ Bello y Espinosa, Zool. Gart. 1871, p. 061; Bavay, Ann, Sew 
Nat. (6) xVii. 1873, art. 16; Peters and Oundlach, Mon. Berl. Ao. 
1876, p 709. 

|| Demours, M6m. Acad. Be. Paris, 1741, p. 13; Do ITsle dn Drd- 
neuf, Ann. Sc. Nai. (6) iii. 1876, art. 7. 

H Jimenez de la Espada, An. Soc. Esp. Hist, Nat. i. 1872, p. 139; 
Spengel, Zeitschr. wise. Zool, *xix. 1877, p. 495. 

## Gunther, Ann & Mag Nat. Ilist, (4) xvii. 1870, p, 879} F#r* 
guson, op. cit. xviii. 1876, p. 367. 

tt Fermin, D6veloppement parfait du myst&re de la g4n6ration du 
fameux Crapand de Surinam : Maestrieht, 1766. 
tt Boulenger, Oat Batr Ecaud. 1882, p. 417. 

§§ Weinland, Arch. f. Anat. Physiol. 1§54, p, 449, 
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BIBLIOGRAPHICAL NOTICE. 

Brituk Zoophytes: an Introduction to the H yd rot da, Actimzoa, and 

Polyzoa found in Great Britain, Ireland, and the Channel Islands. 

By Arxhuji S. Pennington, E.L.S., E.R.M.S. L. Reeve and Co., 

1885. 

Mb. Pennington's book is mainly a compilation, and does not claim 
to bo anything more. His object has been to supply a manual, 
moderate m size and therefore in price, which should meet the wants 
of students up to a certain point and serve as an introduction to 
more elaborate and costly works. Tko object is in itself highly 
useful and commendable, and those who are interested in the diffu¬ 
sion of scientific taste and knowledge will be quite prepared to 
recognize its value. Such books are clearly required not only for 
the student at a cortain stage of his education, but also for the very 
considerable and probably increasing class who, without professing 
to take natural history au tineux, find in it a fascinating pastime. 
But whilst we fully recognize the value of the work which Mr. 
Pennington has set himself to accomplish, wo feel that a question 
may fairly he raised as to the conditions under which it is legiti¬ 
mate to appropriate and reproduce the fruit of other men’s labours. 
We do not of course mean to imply that there are “ vested rights " 
in the contributions which the students of scienco make to the 
common stock of knowledge. If there were no one would care to 
enforce them. The aim of all true science is to win more truth for 
humanity, and the sooner and the more widely it is diffused when 
it is won the better. But it is one thing to assimilate the results of 
scientific research and to body them forth with the stamp of our 
own individuality upon them, and quite another to transfer them 
without fresh minting and superscription from the pages of their 
author to our owm. Bciontific truth, like all other truth, becomes 
part of the common possession of mankind, and is free to all as the 
air we breathe ; but the literary form in*which it is first presented, 
the dress in which the individuality of its discoverer has clothed it, 
the colour which it takes from his mental idiosj ncrasy—those, it would 
seem, must be personal property, and arc to be respected as such. 

Wo venture to think that Mr. Pennington has transgressed 
ii* this matter, and that Ins manual is too largely made up of 
material simply borrowed from others, and not assimilated and 
made his own by any special treatment. The ipsissima verba are 
retained. It is not too much to say that almost the entire frame¬ 
work of the manual is taken, wholly unaltered, from the works 
of Allman, Ilincks, and Gosse. In the case of the Marine Polyzoa, 
and to a large extent of the Hydroida also, the elaborate 
diagnosis of the families and genera is copied from Mr. Hinoks’t» 
* Histories,*"—not without, acknowledgment, it is true, but, Jt 
seems to us, without due regard for the claims of both the author 
and publisher of these works. We do not wish to press the ease 
against Hr. Pennington; probably he has done nothing which h&s 
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not been done bv others before him. But a word of caution seems 
to be needed. We have no doubt that the authors to whom he is 
so largely indebted are animated by no niggard spirit, and will 
rejoice that a larger number may participate in the fruit of their 
labours. We ma t \ hope, too, that of thoso who may be allured by 
Mr. Pennington’# work to the study of natural history, not a few 
will be led on to the original sources from which he has drawn* 
None the less, howovor, is it right that the line should be clearly 
drawn between the two very distinct kinds of compilation—that 
which is an exposition of the work of others, informed and vivified 
by the spirit ot the compiler and adapted by him to his special pur¬ 
pose, and that which is m great measure mere wholesale appropria¬ 
tion. The latter, unless it be with the concurrence of the author 
whose interests aro involved, cannot be accounted legitimate. 

With this caveat it may be admitted that Mr. Pennington’s 
manual may prove a useful guide to those who doaire to oollect 
and study the British species of Coclenterata and Polyzoa, but are 
unable to command the largo and necessarily costly books to which 
we have referred. At the same time its value to the student, so 
far as the Pol} zoa aro concerned, is considerably reduced by the very 
imperfect diagnosis given of many of the species. Indeed in a large 
number of oases there is nothing worthy of the name of a diagnosis, 
a few particulars loosely and vaguely stated, or a fancied resemblance 
to Bomo farailar object, doing duty for the minute and precise account 
of the morphological characters which (in this class especially) is 
essential to sure identification. This may give a more ‘‘popular’' 
character to the book, but it must necessarily affect both its scien¬ 
tific value and its practical utility. A great change has passed over 
the systematic treatment of the Poly zoa within very recent times, 
and the meagre and indefinite descriptions which the earlier natu¬ 
ralists have left us (with e few illustrious exceptions), and which 
were still general till within the last few years, are no longer ac¬ 
cepted us sufficient. The evolutionary movement has rendered new 
methods necessary, and as # a result we have now much greater pre¬ 
cision and fulness in diagnosis, and consequently much more certain 
identification and much surer data for the study of varietal forms. 
Wo should regret to sec a return to the old ways even in ele¬ 
mentary works. It is only fair to add that, to a large extent, Mr. 
Pennington must have been hampered by tbo conditions under 
which his manual has been prepared. It would have been diffi¬ 
cult to do full justioo to his subject within the limits prescribed for 
him. 

Objection may fairly be taken to the title of the work, on the 
ground that it is likely to perpetuate o false idea of the relationship 
existing between the tribes embraced under it; these, though Ift 
part referable to distinct divisions of the animal kingdom and 
widely different in structure, are blended in a siugle group under ft 
common name. We cannot admit the force of Mr, Pennington’s 
plea for the course which he has adopted. The fact that some of i the 
Polyzoa “ are as much plant-like in appearance as the Hydreids !' 
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is hardly a reason for retaining a term which suggests superficial 
resemblance only, as if that was the important point; it is rather 
a roason for discarding it altogether. We believe that it would 
have been wiser not to sacrifice htrict scientific accuracy even for 
the sake of a convenient and taking title. 

A useful feature of the present work, which merits com¬ 
mendation, is the condensed, but carefully compiled, account of 
the structural plan which characterizes the leading groups. This 
is quite sufficient for its purpose, without being burdened with 
detail, and will give the student in each case a clear general concep¬ 
tion of the form of life which he is about to investigate. There is 
also a sketch of the classification, in which due account is taken of 
the later views. In the case of the Polyzoa the system proposed by 
Mr. Binoks in his * History’ of the British marine forms is adopted; 
but It is to be regretted that the author has not explained and em¬ 
phasized the cardinal principle on which it rosts. The only reference 
to the subject which we have noticed is to be found in the casual 
remark that “ the appearance and arrangement of the zooeoia” are 
w important elements in classification,” which certainly throws no 
light on the distinction between the new method and the old. 

There are special difficulties in the way of framing a natural 
classification of tho Polyzoa, and until very recently systematise 
contented themselves with one which was admittedly artificial. Tho 
suggestive writings of the Hwedish zoologist, Prof. Smibt, first indi¬ 
cated the direction in which the basis of a more philosophical system 
must be sought, and formulated tho fruitful principle that it is in 
the zomcial characters rather than in the zoarial—in the essential 
characters of the coll rather than in tho mode of aggregation and 
habit of growth—that we find the surest clue to natural affinity. 
The scheme of classification elaborated by Mr. Hincks, and to a large 
extent acoepted by recent students of the class, rests on this funda¬ 
mental principle, which has been confirmed by many new observa¬ 
tions, and especially by the evidenoe obtained of the instability of 
zoarial habit and the way in which the most marked forms of it are 
associated indifferently with this or that zooodai type. Few probably 
would venture to contend that we have yet reached a complete solu¬ 
tion of the problem ; but as little can it be questioned that a very 
considerable adv&nee has been made towards it, and that an immense 
gain has been realized in tho general abandonment of the purely 
airtifioial system. In tho interest of the student we think that Mr. 
Pennington would have done well to rofer to this very important 
branch of hie subject. 

In the account of tho species under tho sevoral divisions the dry~ 
ness of mere diagnosis has been relieved by the introduction of many 
interesting passages from the writings of Ellis, Johnston, Gosse, 
Landsborough, and others, and tho work has thus been rendered 
more attractive to those for whom it was originally designed—the 
young student and the amateur naturalist—though not, we fear, 
‘without some sacrifice of its value as a scientific guide. The figures 
by Mrs. Pennington are for the most part sufficiently distinctive and 



468 


Miscellaneous* 


will be ft valuable aid to identification. The concluding chapter dealt 
with the best methods of collecting and preserving specimen#, and 
gives within a small compass a considerable amount of useful practical 
information. A short “Bibliography ” is followed by a 4 * Glossary,” 
in which we note several rather serious errors. The “ palpocil ” is 
defined as a 44 collection of slinging cells; ” it is really a simple 
tactile organ. 'The name 44 polypide ” is referred to the alimentary 
zookl o/ the ilydroida, and “polypite” to that of the Polysoa; the 
reverhC would be true. 44 Trophosome r is not (as stated) a 44 Hy- 
droid colony,” but the assemblage of nutritive zooids in such ft 
colony. 44 Operculum ” is defined us a 4 * protective covering or lid,” 
which no doubt it is, as any dictionary would show. But the student 
wants to know its technical use, and should have been told that it 
is the valve which closes the orifice (oral valve) of the Pol) ssoa. 
The definition of 44 zooid ” as 44 an alimentary or reproductive polyp ” 
is much too limited. The aviculaiium and vibraeulum are equally 
zooids. It would have been better to follow Huxley— 44 a term ap¬ 
plied to the individuals of compound organisms.” 

The peculiar significance of the term 44 sporosao” is not indicated 
by calling it a 44 suo-shaped gouophore.” It i-q in fact, the genera¬ 
tive sac—the sue in which the generative elements are developed. 

The publication of the present elementary work may be taken as 
an indication of a somewhat widely diffused taste for the study of 
marine zoology, and we tiusl that it may not only gratify that taste 
in its own measure and degree, but lead many to desire more than it 
can give them, and to seek a fuller knowledge of the subject at 
other sources. 


MISCELLANEOUS. 

A few Words in Answer to Air. Distant's “Remarks” on the Genu* 
Terias. By Airmen G. Butlub. 

Much as I dislike unnecessary discussion on points which do not 
possess any 44 scientific value,” 1 must call the attention of lepido- 
pteiists to the fuct that Mr. Distant, whilst apparently answering 
my statements, has in almost every case avoided the point at issue, 
arid theroforo has laid himself open to the very charge of 44 misrepre¬ 
sentation ” 'which he asks mo to own to ; this, in the interest of 
science, it is necessary to prove, since it affects the identification not 
of what Mr. Distant calls varieties, but of what he, in common 
with myself, w ould admit to be representatives of different groups. 

Mr. Distant’s explanation of his lapsus calami , for such I am 
willing to believe it to have been, is ingenious but not admissible t 
that he did not carefully consider his words when ho called a species 
(not a 44 species ”) a variety, I can well understand ; but that ho, In 
a cerf ain sense, believed that the said species was more than a variph^ 
is evidenced by the constant use of dubious terns throughout his 
woik, such as 44 new species or variety,” %4 this speoiee is of a varietal 
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nature,* and ao on; however, this matter is unimportant and need 
not be dwelt upon. 

The points respecting Delias ithiela and Terias sari may be easily 
settled; the types of both being in the collection of the British 
Museum, Mr. Distant, who is often able to visit that institution 
during the year, should neither have trusted my opinion as to the 
probable locality of the former nor Mr. Moored identification of the 
latter. It is no excuse to say, when an error has been committed, 
“ I did but copy the error of my friend ;* it certainly reminds one 
of the ancient inhabitants of Paradise, but not in their happiest 
condition. 

In answering what I thought a sufficiently clear statement 
respecting T. senna , Mr. Distant seems utterly to have missed the 
point—that the T. santana and T. senna of Felder are species allied 
to T. drona , or, if ho prefers it, are local races of T. drona , and 
have next to nothing in common with Ttrias inanata. My identifi¬ 
cation of T . senna is the same as it always has been, for Mx. Distant 
himself proves, by reference to my paper of 1871, that I then re¬ 
garded it as possibly a variety of T. santana ; he must therefore b© 
mistaken when he says that ho examined specimens of T. inanata 
and T. senna in the national collection and foilod to see any differ¬ 
ences, since the moat unskilled lepidopterist would see them at a 
glance. 

Lastly, in my note on T . cestope I begin by the distinot statement 
that “For some yours past this species has been entirely misunder¬ 
stood ; ” therefore what I or any one else regarded as T. essiope in 
1879 is entirely beside the mark as an excuse for figuring the 
“ true T. cssiope ” under the name of T. lieccdx. The typical, and 
therefore “ true/* T. cesiope being a Chinese species and not occur¬ 
ring (so far as is known) in any part of India, the locality “Conti¬ 
nental India * is not correct. If my statement on this head was of a 
misrepresontativc character, I regret that it was mado; but until I 
read Mr. Distant's explanation I always supposed that this truly 
“somewhat wide ” one was intended to rank with others separated 
by the same stop, thus :—“ Continental India ; jNT.W. Himalaya ; 
Bombay; ” &o. I am not aware that I have anywhere remarked 
that Mr. Distant has figured as T. cesiope a variety of T. hecabe; 
what I have stated is that he has figured the male T. cesiope as 
T. hecabe, var. a. 

The Nerve-terminations in the Pedicellarias of Echinida, their Sense- 
organs and Glands, By Dr. Otto H/UTakst. 

Nerve-terminations have not hitherto been described in the pedi • 
cellarise of the Echinida, nor indeed elsewhere in their bodies. The 
only statement as to a supposed sense-organ has been made by 
Sladen * who observed upon the inner surface of the three valves 
of gemmiform pedieellarisa in Spkatrechinus granularis cushion-like 
elevations, which have since been seen also* by later observers, such 
is Koahler f. The latter observer says:—“ It is possible that these 
* Ann. dt Mag. Nat. Hist ser. 5, vol. vi. p. 107 (1880). 
t ‘ Annates du Mus6e d’Hist, nat. de Marseille/ 1888. 

Ann* 0 Mag . N* But, Ser. 5, Vol . xvii. 32 
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peculiar Swellings perform the function of organs of touch j hut itit 
impossible to find any relations between the cells which compose 
them and nervous dements.” 1 have been able to detect both the 
nerves and their terminations, and this both by means of serial sec* 
lions and by observations on the living animal. 

The different kinds of podicellariaB—gemmiform, buccal, tridaotyle, 
and trifoliate—are to be regarded as oxquisito sense-organs, But 
besides this function of sense-organs, they possoss tho most various 
other functions, according to their form, size und structure, and 
their arrangement upon the test, and these may be ascertained by 
experimental investigations and by careful observation pf the mode 
of life. The investigation of the minute structure must go hand in 
hand with these. 

If we examine the inner surface of the throe jaw-pieces of Stron - 
gylocentrvtus lividus , w© observe in the base of each jaw-piece a 
tumulitorm convexity, which is covered with rigid sot®. These 
elevations are sense-organs, which consist chiefly of epithelial sense- 
cells, as I have already found to be the case and described in Ast©<* 
rida and llolothuri®. At their free ends those cells bear tactile 
seta\ while their basal portions are continued into the finest fibrils, 
which ramify and are connected with the nervous plexus. A branch 
norvo runs to each tactile elevation, branching off from a larger 
norve-stem, which may be traced to the apex of each valve. 

I have found the following statements to apply universally to all 
the various forms of podicellarioc as regards the ramification and 
course of the nerves. In the head of each pedioellaria throe nerv©- 
stoms are distinguishable, running in the interstitia of the three 
adductors of the valves. Each merve-stoin runs to the apex of the 
valve in a direct lmo. Throughout its oourse branch nerves of 
various strongth are given off on all sides, which pass to the senae- 
organs, tho musculature, and the glandular sacs. In the interstitia 
of the throe muscular bundles (adductors) there issue very fine fibrila 
intermixed with ganglion-coils, .producing a network of nervous 
threads which enter the musculature. 

In Echinus arutwt there are two tactile elevations ( pediceU, #<mt- 
miformes ) on the inside of each valve. One of these is basal, the 
other is placed just below the hooked calcareous tip. Between 
these we ftud a third sense-organ of simple structure, situated about 
in the centre of the inner surface of the valve. Between these 
organs sense-cells are scat tered through the whale epithelium, as is 
shown by the nerve-threads passing to them. 

In Strongyloccntrotus lividus there is only one tactile elevation on 
tho inner surface of each valve ( pedicell. gemm (formes) ; it is placed 
basally, while the apex of the valve is covered with sense-cells. 

In Sphcrrechinus granularis the sense-organs are limited to three 
elevations, situated basally on the inner surface, and these again 
show separate projections upon whioh tactile sot© arise, these 
projections are composed" of cells, which form an organ reminding 
one of the gustatory papillae of the higher animals. These struc¬ 
tures are composed of both sense- and supporting cells, 

As regards the course of the nerve-stem, the so-called tridaotyle 
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and bueo&l pedioeilarisa show similar characters, but a simpler 
structure of the sense-organs, The interior epithelium of the valves, 
which is characterized by an abundance of long cilia, is covered with 
•ause-eells,. which, however, do not, as in the above-mentioned cases, 
Collect together to form special sense-organs. While in the joedicell 
gemmiformes a strong nerve-stem runs to each sense-organ, m those 
a number of ramifying nerves are present, running to the epithe¬ 
lium. The norve-stems consist of very fine threads, upon which 
are seated bipolar and multipolar ganglion-cells. At the bifurca¬ 
tions these are accumulated in great quantities. Even where the 
nerves consist oply of a few fibres, the ganglion-cells may be easily 
distinguished from tho cells of the connective substance, partly by 
their size and partly by f their coloration with the most different 
fluids. Even the finest nerve-fibres also may bo easily reoognized 
among the connective fibres by suitable staining. The latter are 
stained m a much less degree than tho nerve-fibres. 

Those pedieellariflB which possess sense-organs, i. e . the gemmiform 
pediccllariac, arc also all furnished with glands, which are Beated in 
the walls of the valves. They discharge their secretion through an 
aperture situated at the apex of the valve, and indeed above tho 
calcareous hook, or dorsally. The glandular sacs, of which there am 
one or two in each valve, are of an oval form, and possess a strongly 
developed musculature, serving for the evacuation of the slimy 
secretion. The minute structure of the epithelium lining tho glan¬ 
dular sacs presents the most Various modifications in the different 
species, but it would be difficult to describe these without figures. 

Besides the pedicell. gem mi formes X have found glands in pedicel- 
lari® which canuot without difficulty bo arranged under any of the 
above-mentioned four groups, e. g. in pedicellariaj situated on the 
buccal membrane in Dorocidaris papillata. 

The function of tho different pedicollariro has hitherto been 
’in dispute without the attainment of any agreement, because the 
presence of sense-organs and glands, and the minute structure in 
general, has been quite uuknown, and only the calcareous pieces 
have been described. (The only exceptions to this statement are 
made by Hladen and Fottingevwho detected and described glands 
ill Sphcereckinus granula ris .) 

In the first place, the pedicellarice, whatever their form may be, 
will function as tactile organs;* this is indicated by the numerous 
nerve-terminations in both the head and the stem. 

The smallest forms, such as the pedicell, trifoliatas , undoubtedly 
dtaanae the test from the smallest particles of sand, Protozoa, and 
foreign bodies in general, whether these are directly upon the sur- 
Iso# of the testor upon the spines. They will also have the function 
which A. Agassiz has claimed for all forms of pcdiceilariss. 

The larger kinds, such as the tridactyle pedicellarice, only rarely 
«em this purpose—primarily they exist for the purpose of keeping 
off larger living bodies, such as worms Ac., and so act as weapons ; 
but (os 1 conclude from the transversely striated musculature found 
only in them) they also serve for attachment to foreign bodies during 
movement, os has already been established by Bomanes and Ewart" 



4 it MismUaneow. 

The ptdictll, gemmiformes hare the same function, and in grasping 
they &ro assisted by tne secretion in the glandular eoos of the valves, 
as experiment shows. In Echinus microtubercuhtus the gland* 
bearing pedicellariae stand chiefly on the dorsal surface and serve, 
as I hare been able to ascertain from many animals kept in the 
aquarium, to hold fast fronds of seaweeds &c. with which the sea- 
urchin masks itself both when at rest and when in motion. In this 
the slimy secretion of its glandular pedicell arise is of the greatest 
service .—Sitzungsbcrichte dcr Jenaischen Gesellschaft fur Medicin 
und NaturwisBenxchaft, 1888. 

Discovery of the Heart in Gamasus. 

To the Editors of the 1 Annals and Magazine of Natural History* 

GBNTi.KMKsr,- -My attention has just been called to a translation 
in youi February number of Prof. C. Claus’s paper iu the ‘ Anzeiger' 
of the Academy of Vienna relative to Herr Willibald Winkler’s 
supposed discovery of the heart in Gamasus. If Prof. Claus and 
Horr Winkler imagine that the latter has observed this organ for 
the first time they are in error. It was noticed in 187G by Hr. P. 
Kramer, then of Sohlcusingcn, who published his remarks on the 
subject in the Archiv fur Naturg. xlii. Jahrg. 1 Bd. p. 65, as one 
paragraph of a papor entitled “ Zur Naturg. ciniger Gattungon aus 
d. Famili© d. Gamasiden.” The paragraph is as follows:— 

“ Has Circulationsorgan. Boi Gamasus flndet sich endlich im 
letzten Brittel den Ilinfcerloibes ein lobhaft pulsirendea Herz, Da 
bei deu meisten Arteu die verhartete Kuckendeeko die Beobaohtung 
der iunerri Organe unmdglich maeht, so cignen sich zu? Auffindung 
des Herzens nur unerwoohsene oder ebon duroh eine Hautung gegan- 
gone Thiere, an denen es abor lcicht und richer orkannt warden kann. 
Heine Bewegungen sind von denen der Excrotionsdruse natiirlich 
auf das bestimroteste versehieden, aueh entspricht seine Logo ganx 
dicht unter der Haut der Lage dosaelben Organs bei andem Glieder- 
thieren.” 

I)r. Kramer’s observation is perfectly well known amongst Aca~ 
rologists and has been publicly referred to by Dr. Haller, myself, 
and others in our writings. It will be seen that Hr. Kramer did 
not describe the valves, and it is perhaps fair to say that in some 
quarters doubts hare been entertained whether the organ really was 
a heart or whether the movement was not more allied to»the strong, 
presumably peristaltic, movements which may be observed in the 
<neoa of the alimentary canal in young Gatnasias. If Herr Winkler’s 
observation of the valves bo reliable it will, of course, strongly con¬ 
firm Dr, Kramer s discovery. 

Prof. Claus may possibly not find it so easy to trace the organ m 
other families of the Acarina, as, judging from his remarks, he they 
very naturally anticipate; at all events, I am not aware that it nee 
hitherto been traced in any other, although, as above stated, 
Kramer’s observation has been well known for several years. 

I am, yours obediently,- 

Oadogan Mansions, Sloano Square, Albkri IX Mjouxn. 

April 17,1880. 
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XLIV.— Contributions to the Knowledge of the Physiology and 
Biology of the Protozoa . By Dr. AUGUST Gruber*. 

Introduction . 

In the following pages I propose to publish a series of ex¬ 
periments and observations which may furnish a contribution 
to the knowledge of the physiology of the Protozoa. The 
work is not a finished whole, and, above all things, not an 
exhaustive investigation ; it is intended only to assist in 
furnishing materials for a structure which must still wait 
many years for its completion. A part of the facts contained 
in it I have already made public in preliminary communica¬ 
tions f, and I repeat these here in a somewhat extended form. 
Other experiments, on the contrary, have not hitherto been 
published, and, indeed, have perhaps never previously been 
made. May both be received with some interest in scientific 
circles! 

On artificial Divisibility and Regeneration in the Protozoa . 

Experiments have already been made in former years upon 
artificial divisibility in the lowest organisms; for example, in 

* Translated by W. S. Balias, P.L.S., from a separate impression of 
the paper in the * Berichte dor naturf orechenden Oesellschaft zu Freiburg 
i. B., Iiand i. (1880) Heft 2. Communicated by Dr. Wallicb. 

t “ Ueber kunstliche Theilung bei Infunorien,” in Biologisches Central- 
bl&fct, Bd. iv. pp. 717 722, and Bd. v. pp. 187-141. 

Ann . & Mag . JV* Hist. Ser. 5. Vol. xvii. 33 
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the last century, upon the great sun-animalcule, Actino* 
sphmrium Eichhornii } by its discoverer, Eichhom himself; 
afterwards, namely in 1862, on the same object, by Hackel; 
Greeff, in 1867, artificially dividod* the Petomyxa paluetris, 
which he described, and H&ckel again made the same experi¬ 
ments with his My nostrum radians f. They all succeeded in 
obtaining fragments capable of living on by theartificial division 
of these Protozoa. In the same way botanists have separated 
fragments from plant-cells, and indeed, as we shall nave to 
notice hereafter, from multinucleate cells, and by this means 
have obtained small living individuals. 

In ciliated Infusoria, and therefore in unicellular animals 
of complicated structure, these experiments were first made 
very recently, and indeed simultaneously, by M. Nussbaura 
and myself. Nussbaum, whose observations were published} 
before mine, operated with Oxytricha , and showed that if such 
an Infusorian was divided by a sharp cut longitudinally or 
transversely into two parts, these were able, within a short 
time, usually on the following day, to convert themselves 
again into pel feet animals, each half replacing the other defi¬ 
cient one, the anterior end replacing tne lost posterior end, 
and vice versft ; smaller fragments also were capable of com¬ 
pleting themselves again. 

For my part I have made use of another object in my ex¬ 
periments, namely, the large Stentor cceruleus } which certainly 
is not so resistant as Oxytricha , and cannot be preserved alive 
so long isolated j but, on the other hand, from its larger 
dimensions and its exceedingly characteristic mode of ciliation, 
allows the course of the regeneration to be more easily ana 
distinctly watched §. 

In the first place, as regards small injuries, these heal very 
rapidly, the cortical layer closing together at once over the 
wound; when the mutilations are more profound, on the 
contrary, the Stentors often acquire a crippled form, which is 
either not lost again or, as I have frequently observed, only 
disappears quite gradually. Thus a Stentor which had grown 
deformed in consequence of a cut on one side, and had be¬ 
come drawn out into an abnormal hinder extremity quite close 
to the peristome, occupied eight days before it had again 
become quite normal. 

* u Ueber Actinospheerium Eichhomii, Ac.,” in Arch, to mikr. Aaat. 
Bd, iii. 

t “ Monographic der Moneren,” Jenaische Zeitschr. fur Naturwiaa. 
Bd, iv. (I86§). 

t Sitzungab. der niederrh. Gesellacbu fur Natur- und Heilkunde zu 
Bonn, Sitzung. der med. Sect. 16 Dec. 1884. 

5 A® previously stated (see Introduction) I have already made known 
what follows in shorter communications, 
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Btentor cmruhus is particularly well suited for the observation 
of the mode in which injuries to the external surface heal up 
agajm, on account of the broad blue stripes of the cortical layer. 
Thus if we make a short sharp cut in the cortical layer with 
the scalpel, the animal of course shrinks together and the 
wound at once closes, but at the same time the stripes 
and the muscular fibres are still separated by the cut at the 

? lace affected and can only gradually grow together again, 
n. a few hours, however, this is also effected, but usually so 
that a displacement has taken place, the corresponding ends 
not having found eacli other, and furcations ana bendings of 
the stripes are produced which always betray the place of 
the incision. The mobility of the Infusorian is, however, 
by no means affected by this, and indeed, even in the normal 
animal, furcations of the stripes and muscular fibres very often 
occur towards the anterior extremity. The mode in which 
the extremities of the cut muscular fibres endeavour to find 
each other and finally grow together again no doubt resembles 
on a small scale the course of events which we have to imagine 
in the process of wound-healing in the muscles of higher 
animals. 

As regards the complete division of the Stentors into two 
or more parts, I have already remarked that this usually leads 
to the production of the same number of perfect Infusorians 
as there were pieces, although with a limitation, as will be 
shown hereafter. With some practice the section itself is 
easily performed, if a tolerably snarp little scalpel is employed, 
only it is often difficult to ascertain the right quantity of 
water; for if the drop on the slide is too large the Infusorian 
swims away from under the knife, while if it is too small the 
Stcntor becomes too much flattened out and quickly deli¬ 
quesces after the section is made. I may here mention, how¬ 
ever, that the deliquescence may be prevented by quickly 
adding water, and that Stentors which have already suffered 
considerable loss of substance may recover and become per¬ 
fectly regenerated. 

If the section has been cleanly made and the quantity of water 
rightly adjusted, the two wounded surfaces immediately close 
again, ana the two halves swim briskly about j they may be 
fished out with the pipette and isolkted, which is best done in 
small watch-glasses, and then in the course of from twelve to 
twenty-four hours the lost parts are completely replaced in 
each of the pieces. If we employ a lens or a low power of 
the microscope the sections may be carried in any pre¬ 
determined direction; and it then appears that the regeneration 
occurs most rapidly and completely when the section has gone 
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transversely (fig. 1, p. 493), whilst with sections in the longitu¬ 
dinal line the two halves, which of course are long and narrow, 
usually become rolled up, and the regenerated parts often 
appear crippled at first, a peculiarity which, however, as 
already remarked, usually disappears subsequently. We may 
therefore say of Stentor , as of Uxytricha , that the anterior end 
replace* the lost posterior' end , and the right side the lost left 
siae. and vice versd . 

The question now is. in what manner docs this regeneration 
take place ? and for tne settlement of this question Stentor is 
perhaps the best of all Infusoria. Let us first of all consider the 
anterior part of a Stentor separated by a transverse cut; it is at 
first broadly truncated at the cut surface (fig. 1), but gradually 
the body becomes drawn out in length posteriorly, the streaks 
taper off, and in this way the well-known tapering posterior 
end is again developed, in which the body-parenchyma pro¬ 
trudes as an apparatus of adhesion. In this mode of regene¬ 
ration it would almost appear as if no new formation of parts 
occurred, but rather only a change of position of those already 
present. Of course the process of regeneration is much more 
complicated in those specimens of which the anterior end has 
been cut away transversely. In these also we have at first 
a straight line or flat surface at the point of section: in time, 
however, the body of the fragment becomes rounded off at its 
anterior end until it has again acquired a clavate form : but 
it is still destitute of any of the large cilia, as indeed the 
whole peristomial area, with the mouth and the spiral of cilia, 
has been removed. The reproduction of these lost organula 
actually takes place in eoractly the same way as in spontaneous 
division . The latter process, as is well known, commences 
by the formation in the median line of the dividing Stentor 
of a vertically placed stria of large peristomial cilia (membra- 
nellffi), and as the process goes on the more does this line of 
cilia grow, gradually bending into an arc. until finally it 
forms a circlet of cilia, which constricts off tne so-called peri¬ 
stomial area from the rest of the body. At the same time one 
end (the right) of the stria sinks spirally into the interior of 
the body, and thus forms the mouth and the oesophageal 
funnel. In the u decapitated ” Stentor also the new perSto- 
mial cilia make their appearance on one side, arranged in a 
vertical line (fig. 2), which then during the further growth 
surrounds the anterior extremity and originates the peristo¬ 
mial area and the mouth. Here, therefore, we have the 
interesting fact that the regeneration of the organula in the 
Infusoria follows the same course as their newformation in 
spontaneous fission . The to us unknown impulse which 
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induces the animals to divide, and the irritation caused by 
the violent removal of a part of the body, are identical in 
their effects. In the regeneration of the lost organs and por¬ 
tions of tissue in the higher animals we have essentially the 
same phenomenon, only with this difference, that in the latter 
the cells perform what in the Infusoria is performed by the 
elementary particles, micellee, or what we choose to call them* 
If we ascribe regeneration in the Metazoa to the influence of 
emBryonally formed cells, we must here award the function of 
new-formative elements to originally-formed micellce } which, as 
we shall see hereafter, are subject to the directing influence of 
the nucleus. 

I believe that I can show in the case of Stentor that the 
process of regeneration is a regular one and homologous with 
the well-known process of new* formation in spontaneous 
fission. We might conceive that in every Infusorian at a 
certain time the materials for the organs of a new animal are 
prepared and stored up in the interior, and at the given 
moment begin to group themselves ; in the artificial division 
of an Infusorian in this stage, and therefore ready for sponta¬ 
neous division, a process, which would have occurred at this 
moment as the new formation preceding spontaneous reproduc¬ 
tion, would appear to us to be regeneration. But this is not the 
case ; for, in the first place, it is very improbable that all the 
Stentors employed in the experiments were precisely in the 
same stage of development; and, in the second place, I have 
often divided such as had just been produced by spontaneous 
fission, or were still engaged in that operation, and these have 
also become regenerated, which would not have been possible 
upon the above hypothesis, as the reserve-material m them 
would just have been used up. Regeneration , therefore, can 
he due only to a conversion of elementary parts already present, 
taking place rapidly upon external irritation . 

As regards tne degree of the regenerative faculty, this is very 
high in Stentor; and no particular part of the body appears to be 
specially disposed thereto , but all parts of the body react in the 
same way. 

This is clear from the following experiments:— 

If we cut away the extremity of a Stentor far behind the 
middled the body, this extremity has the same regenerative 
faculty as one the cut surface of which was near the anterior 
end; or, further, if we divide a Stentor first of all by a longi¬ 
tudinal incision into right and left halves, and divide each of 
these two pieces again into an anterior ana a posterior portion, 
or, which answers still better, make the transverse section 
first and the longitudinal ones afterwards (fig. 8), all the four 
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divisions, although derived from quite different parts of the 
body, are eaually able to become developed into perfect 
animals. There is, however, a difference in the mode of re¬ 
generation of such different fragments, because in those 
quadrants (if I may use the expression) which have retained 
a portion of the peristomial circlet of cilia, the deficiencies 
are made up by simple growth, whilst in the parts which show 
no peristomial cilia the latter must be formed anew in the 
way above described. There is also no more difficulty* in 
dividing a Stentor into three pieces in such a manner as to 
obtain the anterior and posterior ends and a median section 
isolated from each other (fig. 4) ; this last is likewise able to 
become perfectly regenerated in the same time as the other 
fragments, although it has to form anew both the anterior and 
the posterior extremities. 

Although these experiments distinctly prove the high rege¬ 
nerative faculty of the Stentors, the following one does this still 
more clearly :—A Stentor cceruleua , which I will indicate as 
A, was divided transversely into two halves; next day these 
had grown into two perfect animals B and B'; the anterior 
end was now separated from B, and B f was again divided 
transversely, when it appeared, after the lapse of twenty-four 
hours, that B had again regenerated itself, and that the two 
halves of B' had become developed into two perfect Infusoria, 
C and O'. B was again divided, but without result, as on 
the next day it had perished; while of the two divisional 

S airs into which I had again divided C and O', only one 
erived from C had perished, and the two halves of C* had 
again become regenerated into two small Stcntors, D and D*; 
and, finally, I succeeded in obtaining artificially from D and D' 
a generation E; but these individuals had now become so 
small that they had lost their vitality and soon perished. I 
had therefore succeeded in carrying out artificial division on 
the same objects for five consecutive days in which regenera¬ 
tion of the lost parts took place five times. 

Nussbaum has also demonstrated that artificially multiplied 
Infusoria, under favourable conditions, are afterwards able to 
divide further spontaneously, and I have observed the same 
thing in my experiments. Thus, for example, on the 10th 
December I had transversely divided nine Stentors and only 
isolated the hinder extremities; on the next day all the nine 
had developed new, perfect peristomial areas with the ciliajy 
circlet and mouth : on the 13th December one of these rege¬ 
nerated animals snowed the commencement of spontaneous 
fission, and on the 15th the nine specimens had become fifteen, 
which I kept alive until the end of the month. 
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Another experiment is as follows :—A Stentor was, on the 
28th April, divided transversely into two halves, both of 
which had become regenerated on the following day; on the 
80th the two artificially produced daughter-inaiviauals had, 
almost simultaneously, divided again spontaneously. In two 
other artificially separated divisions also, one of which had 
been at first deformed, natural fission occurred simultaneously, 
as also in a third experiment. We thus learn from observa¬ 
tion the interesting fact that two artificially produced halves 
are able to increase spontaneously at exactly the same time , 
although after section they were apparently not equivalent, 
and the anterior portion, which still possessed the most com¬ 
plicated part of tne body, the peristoraial area with the mouth 
and oesophagus, really had only to go through the process of 
wound-healing, while the posterior portion must have pro¬ 
duced all the above organs anew. Nevertheless it was able 
to answer to the impulse loading to fission just as quickly as 
the other. This also is a proof that the material for new-for - 
mations in the Infusoria is not stored up predisposed as such , 
but that the elementary parts above indicated as primitive in 
the protoplasm are convertible at any time. That the impulse 
to fission, which, as will be shown hereafter, we mUBt seek in 
the nucleus, occurred simultaneously in the two separated 
portions cannot surprise us if we consider that the nuclear 
constituents present in them were in connexion only a little 
while before, and therefore must have agreed in their consti¬ 
tution and in their action upon the protoplasm. 

I may mention, in conclusion, that regeneration can be 
produced also in parts which are not completely separated from 
each other, so as to form Steutors with two anterior or two 
posterior ends. Thus, for example, I had divided a Stentor 
by a longitudinal incision in such a way that one of the two 
halves, which were still connected behind, retained nearly the 
whole peristome and the other only a small part of it (fig. 5); 
the former immediately completed itself again, but in the case 
of the second half some aays elapsed before it had again 
developed a perfect peristome with trie mouth (fig, 6), Thus 
two perfect otentors, only united at the base, were produced, 
and they further contained a connected chain of nuclear joints. 
Unfortunately l could not keep this pair of twins long alive, 
as the water in which I had isolated them bec&tpe foul. In the 
same way we may succeed by means of incomplete longitu¬ 
dinal sections in producing animals which show two posterior 
ends attached to a common fore part. However, halves 
divided in this way do not always remain connected* but 
usually they tear themselves apart by twisting movements. 
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I have hitherto spoken exclusively of the regenerative 
faculty of Stentor cceruleus , and now comes the question as to 
how far this occurs also in other Infusoria. I nave already 
mentioned Nussbaum’s experiments, which prove that Ox y- 
tricha behaves in the same way * I have myself operated with 
Stentorpolymorphic and with Climacostomum virens, in both 
of which the parts removed were replaced within twenty-four 
hours; in Paramcecium I also succeeded in removing the 
anterior end, isolating the posterior end, and finding it regene¬ 
rating on the next day. On the other hand, there are other 
Infusoria which present difficulties that are frequently insur¬ 
mountable. Thus Nussbaum could not keep artificially- 
divided Opalince alive, as no cicatrization of the wounded 
surface took place j ciliary action continued for an hour or 
two, but then the divided portions perished. With Loxocles 
rostrum experiments in artificial division were equally unsuc¬ 
cessful ; these Infusoria usually deliquesce immediately after 
the section has been made, or if one succeeds in obtaining and 
isolating divided portions, these perish before any regenera¬ 
tion has taken place. 

It is remarkable that Opalina and Loxodes in particular 
show themselves to be so little capable of regeneration, as 
they are both multinucleate, and, as I remarked at the 
beginning, experiments in artificial multiplication were first 
made successfully upon multinucleate Protozoa— Myxastrum*, 
Protomyxa , and Actinosphceriurn. 

I have also employed the great Holotriehous Infusorian 
Cyrto8tomum leucos in experiments, and observed that in this 
also the regeneration does not take place so rapidly as in the 
above-mentioned Heterotricha, Stentor and Climacostomum; 
although a new mouth and oesophagus are formed, the body 
remains deformed for a long time. Even the Heterotricha do 
not all behave alike in this point, for I never succeeded in 
multiplying Spirostomum 9 for example, artificially, as it is very 
difficult to lceep isolated in small quantities of water, and even 
when uninjured soon perishes. Very probably these differ* 
ences in the regenerative capacity of the Infusoria depend only 
on the greater or less faculty of existing under not quite natural 
conditions , and the power of replacing lost parts is } in my 
opinion, proper to alt Protozoa 9 notwithstanding the above~cited 
negative results , 

But if we inquire why the Infusoria have so high a regene- 

* Myxastinm was referred to the Monera by Haokel. as possessing no 
nucleus; but very probably the nuclei merely escaped his notice, for by 
the employment of our present methods of treatment they may easily be 
shown in Myxastrum hyurtcum (see Gruber, w Die Protozoan aes H a fen s 
von Genua, in Nova Acta Acad. Leop, Carol Bd, xlvi, 4, p, 605). 
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rative power as we have demonstrated, for example^ in Stentor , 
this question is not so easy to answer; for when living freely 
they will rarely have to suffer injuries, or at all events such 
injuries as we can inflict upon them artificially with the 
scalpel. In multicellular animals this is quite otherwise; in 
their case we know that they have very often lost parts of 
their bodies by violent attacks, and in their case we are not 
surprised that many of them are endowed with a very highly 
developed regenerative capacity, which has to play an important 
part in the preservation of the species. But what is tne case 
m the Protozoa ? In my preliminary communication I have 
already expressed the opinion that perhaps the acquisition of 
the regenerative faculty by the Infusoria (and by the Protozoa 
in general) may depend on the fact that they frequently breaJc up 
spontaneously into irregular fragments , and that then many 
of these fragments are able to become developed again into 
normal animals. 

This spontaneous breaking up is a phenomenon easy of 
observation in the life of the Infusoria, and one that I have 
already seen in a number of species ; it struck me particularly 
in the case of a colony of Oxytricha } and in this, among the 
ruins which circulated in the water, I found many which were 
indeed much smaller than the normal animals, but still more 
or less regularly formed, so that we may assume that here a 
regeneration had taken place. I do not venture to draw any 
more certain conclusion, because at the time I had something 
else in view, and did not go into this point with sufficient 
exactness. In other Infusoria, however, the breaking up of 
the body into small fragments and the subsequent growth of 
these into normal animals is a regular phenomenon and the 
ordinary mode of increase, namely in the Opalines . It is 
remarkable, however, that these are precisely the Infusoria 
which, as already mentioned, could not be artificially multn 
plied; but this aoes not seem to me to be inexplicable, as the 
Opalince f as is well known, are Entozoa, and their natural 
conditions of existence could hardly if at all be realized for 
them during the experiment. 

If we accept as possible the faculty of tho Infusoria to 
break up spontaneously and to rise again anew from the ruins, 
We get for them conditions exactly analogous to those of the 
Metazoa, as may be shown by an example already mentioned 
by me :~A worm (e, g. Nats) can divide spontaneously into 
two equivalent individuals, just like an Infusorian; a worm 
(e. g* CHmodrilus monostylos *) can break up spontaneously 
* Zeppelin, “Ueber Bau and die Theilungsvoigange dee CtmodrUus 
mmodyfot* in Zeitsehr, f. wise, ZooL Bd, mu, (1888), 
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into irregular fragments, which then gradually become 
regenerated into perfect animals ; we find the same thing in 
Infusoria (Opalina) ; and, finally, a worm (e. g. Nate) may be 
cut up artificially into pieces which are able to replace the 
lost parts; and the Infusoria, as already shown, possess the 
same faculty. The only difference is that in the regeneration 
of the Metazoa the cells perceptibly perform what in the Pro¬ 
tozoa is the function of tne elementary parts. 


The Significance of the Nucleus in Regeneration . 

When once the general fact of the regenerative faculty was 
established, the next point was to ascertain the behaviour of 
the nucleus in regeneration, and its influence, if any, thereupon. 
In the above-mentioned experiments of trie botanists upon 
the multinucleate cells of Vauckeria it had been already pretty 
certainly demonstrated that in artificial division large nuclei - 
ferous portions continue capable of living, while small ones 
without a nucleus perish; nevertheless it could still be objected 
that perhaps the smallness of the fragment might cause the 
want of vitality. The following experiment ot Nussbaum’s 
is more conclusive as to the indispensability of the nucleus in 
regeneration :— u In one instance an Oxytrichine was divided 
in the direction of its length. On microscopic examination it 
appeared that all the four nuclei had escaped by the cut 
surfaces. The fragments were enucleate. The smaller one 
moved for three hours by the retained ciliary action. The 
larger fragment lived on until the following day, but had not 
resumed the Oxytrichine form, as had l>een the case in all the 
numerous other experiments in nucleiferous fragments. It 
moved about in the fluid in the form of a short-tailed sphere. 
On the second day after the artificial division this piece also 
had perished/’ “ It would therefore appear,” says JSTuaa- 
baum, “ that for the preservation of the formative energy of 
a cell the nucleus is indispensable.” Although he did not 
choose to state this proposition with perfect certainty, this waa 
probably due to the fact that he could only appeal to a single 
experiment, in which perhaps inappreciable accidents might 
have come into play; and therefore I tried whether with 
Stentor any further support for the above-mentioned opinion 
could be obtained. I was myself not h priori convinced of 
it, for I had frequently had occasion to observe apparently 
unaltered existence in Protozoa which had lost their nucleus; 
and 1 have already described my own and some other obser¬ 
vations upon this point under the title of “Ueber die Einfliiss- 
losigkeit des Kerns auf die Bewegung, die Ernfihrung und 
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das Wachsthum einzelliger Thiere,” in the *Biologische 
Centralblatt * (Band iii. p. 580), and at the end of the article 
put forward the proposition " that the nucleus has no import¬ 
ance in those functions of the cell-body which do not stand 
directly in relation to reproduction.” 

I said expressly all functions which do not stand in relation 
to reproduction, and, as will appear hereafter, I had in this 
judged quite correctly : a farther vegetation and even an 
increase in size is possible, even without a nucleus^ under 
certain circumstances, but a reproduction or regeneration (i. e. 
a new production of parts of the body) cannot occur without the 
intervention of the nucleus . 

Considerable difficulties lay in the way of the experiments 
with Stentor , inasmuch as the necklace-like nucleus traverses 
the whole body, and it is therefore difficult to separate a part 
in such a way that it should contain no portion oi the nucleus. 
I first of all tried to cut away small portions of the anterior 
part of the body, and I succeeded frequently in avoiding any 
injury to the nucleus in so doing (fig. 8 a). After isolating 
them I found such small pieces on the following day tolerably 
perfect in form; I stained them with picrocarmine, when it 
appeared that they actually contained no nuclear constituent 
(fig. 8 b ), and 1 thought 1 might now conclude from this that 
a regeneration might occur oven without the presence of a 
nucleus. I was also led to the same conclusion at first by another 
experiment:—Starting from the fact that the necklace-like 
nucleus of the Stentors fuses during fission into a bean- 
shaped mass, I selected individuals which just showed the 
commencement of division, t. e . in which the middle of the 
body was just beginning to show a new peristome (fig. 9) ; 
in one such individual I succeeded in mating a transverse 
section immediately in front of the foundation of the peri¬ 
stome in such a way that the greater part of the mass or the 
nucleus was caused to escape. The two portions were iso¬ 
lated, and on the following clay both had become quite perfect 
animals. When stained on the slide * it now appeared that 
one of these two Stentors actually possessed no trace of a 
nucleus, while the other contained only a small residue of it. 
In this case also therefore regeneration had apparently 
occurred without the influence of the nucleus. On more 
particular investigation, however, both this and the former 

♦ Stentors may very easily be stained an the elide, as, when flooded 
with absolute alcohol, they usually remain firmly attached to the glass. 
In this Infusorian particularly the nucleus takes up picrocarmine with 
extraordinary avidity, and is always stained dark red before theupyto- 
plaem begins to acquire colour, 



484 


Dr. A. Gruber on the 


experiment appeared capable of another interpretation. In 
the small pieces separatee! from the anterior end the perfect 
appearance on the following day was due not to regeneration, 
but to simple wound-healing, in the course of which the 
separated portion of the peristomial circlet had closed up into 
a circle, and thus an illusory picture of a perfect Infusorian 
was produced; but a new mouth had not been formed when 
the original one was left behind by the incision j in short, 
what had been lost was not replaced by anything new 
(fig. 8 5). In the second case also we have not to do with 
a regeneration, for in the middle part of the body of the 
Stentor under experiment a new peristomial area with the 
adoral zone of cilia was already in course of formation, and 
the incision, which passed close in front of this rudiment, had 
actually only divided the Stentor into two parts, which would 
soon afterwards have separated spontaneously from each other. 
In the portion which had retained the original anterior end it 
was only necessary for the wound to close up and the body to 
taper again into the form of the hinder end; in the other the 
wound also closed, and the accompanying rudimentary peri¬ 
stome simply passed through its further course of development 
until the formation of the perfect peristomial area aud the 
buccal spiral. From these observations therefore it only ap¬ 
pears that a process of wound-healing may occur in Infusoria 
even without the presence of a nucleus ) and that a process of 
new formation , when once in progress, may also continue 
without disturbance without the help of the nucleus ; the impulse 
thereto, as we shall see hereafter, has indeed proceeded from 
the nucleus, but, this being once given, the impulsive element 
may be removed without at the same time cancelling the 
movement. At least I think that we cannot interpret the 
second experiment^ which I afterwards often repeated in the 
same way, otherwise than that in the new-fvrmation of parts 
in Infusoria we must see a movement which incessantly presses 
towards its object when it has once been set going . Hut such a 
movement cannot be started , i. e. organula n cannot be pro* 
duced anew , when the nucleus is lost This is proved with 
certainty by the experiments which I will now describe. I 
cut a small piece off a Stentor in such a manner that no part 
of the peristomial circlet was separated with it, because this 
might afterwards have led to mistakes, and I isolated it 
(fig. 10); it was not regenerated, and on subsequent prepa¬ 
ration it appeared that no constituent of the nucleus was 
contained in it. I repeated the experiment, and again sepa¬ 
rated from another individual a small portion, on which also 
there*was no trace of peristomial cilia (fig. 11); on the next 
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day. however, this piece had become regenerated, and on the 
application ot reagents it proved to be nucleated. Further, I 
cut a Stentor, in the manner above described, into four pieces 
(fig. 3); next day three of these pieces (A, B, C) were com¬ 
pletely regenerated, one of them (D) not so, and this last 
when stained proved to be non-nucleate, while the three ofhers 
had retained portions of the nucleus. The non-nucleate 
piece, which was incapable of regeneration, was not at all 
smaller than the others and less endowed with vitality on 
account of smaller dimensions; but all the four portions were 
of about the same size, and the non-nucleate piece was even 
of much larger dimensions than many parts separated in 
other experiments which were very well regenerated *. 

The following experiment is still more conclusive as to the 
importance of the nucleus in regeneration. If we cut away 
the posterior extremities from a considerable number of 
Stentoys and isolate these separated parts, which therefore 
retain no constituents of the peristome, we find them next day 
in different states—some of them have become regenerated 
into perfect Stentors with a new peristome, mouth, and oeso¬ 
phagus ; in others the regeneration is in progress but not yet 
quite completed; and, lastly, in a third portion we only find 
that the wound has closed up, the animals swim about like 
the rest, but no trace of regeneration is exhibited. When 
stained on the slide it is seen that the perfectly regenerated 
pieces contain a normal necklace-like nucleus ; that those in 
which the restoration is delayed have only retained a small 
fragment of nucleus; and that those which prove to be 
incapable of regeneration are quite destitute of nucleus. I 
have frequently kept such non-nucleate pieces alive for 
several days j but they always perished without the occurrence 
of any new-formations. 

I have also undertaken similar experiments with some other 
Infusoria, but without further results, as they were all less 
fitted for the purpose than Stentor. On the other hand, I 
succeeded with Amoeba protms in obtaining perfectly good 
results. As is well known, Amoeba protms has only a single, 
tolerably large nucleus t, and for this reason it is not difficult 
to divide into a nucleate and a non-nucleate half (fig. 12). If 
the section be made successfully and the two portions isolated, 
we see that one of them continues without disturbance to 
push forward and retract its pseudopodia (A), in short it has 
undergone no change in its habit; while in the other portion 

* I may mention that I several times repeated this and the following 
experiment in order to insure myself against possibly accidents. 

T Gruber,. “ Studieu uber Amoben, in ZeUechr. I wise. ZooL xli 
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(B) the pseudopodia disappear, although a feeble flow of pro¬ 
toplasm is at first still visible, and in course of time the frag¬ 
ment dies completely. I divided such an Amoeba on April 14; 
on the 16th the one half was as active as at first, out the 
other had become globular and was in course of perishing ? 
when stained the former proved to be the nucleate and the 
latter the non-nucleate half; and the same result was fur¬ 
nished by all other experiments Here, therefore , the re¬ 
moval of the nucleus also immediately superinduces an alteration 
of the mobility , which will not be the case in the Infusoria or 
probably in most Protozoa , at least even in Beliozoa I have 
seen non-nucleate fragments move as freely as the nucleated 
ones. But what is superinduced in all Protista, qnd generally 
in every cell , by the want of the nucleus is the incapacity to re¬ 
place lost parts, to produce new structures. 

Thus for the “ maintenance of the plastic energy of a 
cell,” as Nussbaum expresses it, the nucleus is, m fact, 
indispensable: and we mav say with Weismann t, that “ only 
under the influence of the nucleus the transformable cell- 
substance again acquires the full specific type.” By a purely 
empirical course we are here placed before the incontrovertible 
fact that the nucleus is the most important and the species- 
preservative constituent of the cell , and that to it is justly 
ascribed the highest importance in the processes of fecundation 
and inheritance , as has been done of late by many naturalists. 

As the directing influence in the increase of cells emanates 
from the nucleus, it appears wonderful that the nuclear sub¬ 
stance is often distributed in more or less numerous fragments 
in the protoplasm, so that, to a certain extent^ instead of a 
monarch, an oligarchy exists in the cell, which, we might 
suppose, could easily produce a confusion in the deve¬ 
lopment. Perhaps, to obviate this and also to permit a 
uniform distribution of the nuclear substance in the daughter* 
individuals, in most multinucleate Infusoria we observe a 
preliminary union of the numerous nuclei into one. When 
this amalgamation does not take place during multipli¬ 
cation X we must conceive of all the nuclei of the same 

* In his “Amoeba viUosaf' Wallich twice observed a spontaneous division 
without participation of the nucleus, in which the two daughter-indivi¬ 
duals benayedin exactly the same way as those artificially produced: 
whether the non-nucleate portion afterwards perished is not mentioned 
(see Wallich, u Amoeba viuosa, &c.,” in Ann. k Mag. Nat. Hist, aer, 5, 
vol. xi. p. 444.) 

t Weismann, ‘ Die Continuity das Keimplaamaa ala Grundlage ainer 
Theorie der Vererbung/ Jena, 1886, p. 29, 

l According to Biitschli, as is well knows, the nuclei do not become 
amalgamated aurin&fission in Loxodes rostrum* I have also always found 
individuals of this Infusorian which were just engaged in dividing, to be 
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cell-individual as perfectly congruent in structure and func¬ 
tion. Moreover, in most multinucleate Protozoa the nuclei 
appear to the observer congruent in structure, for there 
are generally no data from which to demonstrate any diffe¬ 
rences. For this reason it was interesting to me to find in 
the two nuclei of Amoeba binucleata an object which may be 
investigated from this point of view. As I pointed out in 
imr description of this remarkable Amoeba *, the nuclei, two 
of which are present, are very large, and are distinguished 
by a very variable form and arrangement of the chromatic 
substance, and it appears that the two nuclei of the same 
Amoeba always agree m this respect (fig. 13). For example, 
if the chromatin is distributed in the nuclear fluid in larger 
and smaller fragments, this is the case in both nuclei (a) ; if it 
is broken up into a finely granular mass (J), if there is a central 
nucleolus-like lump in the nucleus (c), or if the chromatic 
substance is deposited towards one side ( d ). the two nuclei 
always agree with each other. Here , therefore , we can defi¬ 
nitely prove the congruence of the nuclei; and I believe that it 
also furnishes a proof that the chromatin in the nucleus is an 
important factory that something depends upon the kind of its 
substance } and we have not to ao with a mere accumulation of 
nutritive material . 

It still remains for me to say something about the part 
which the subsidiary nucleus has to play in the regenerative 
processes; but I am unfortunately not in a position to say 
anything positive about it. 

Until quite recently nothing was known of subsidiary 
nuclei in Stentor , ana only Maupas f has made any state¬ 
ments regarding them, in which he describes the subsidiary 
nuclei as separate granules irregularly distributed, one or 
more of which lie in the neighbourhood of each joint of the 
nucleus. 

Balbiani did not succeed in confirming Maupas’s observa¬ 
tion, but I have repeatedly been able to convince myself of 
its correctness. Very frequently, although not always, my 
preparations showed, coloured red with carmine, corpuscles 
agreeing with those aescribed by Maupas, as I could perceive 

multinucleate. Nevertheless the fusion mid subsequent reparation into 
numerous nuclei might have already taken place ^before the commence¬ 
ment of division became visible on the body of the Infusorian, just as I 
have described in the case of OxytrioKa acuteUum (Gruber, a tJeber Kern 
und Kemtheilung bei den Protosoen,” in Zeitschr. f. wiss. Zool Bd* xl.), 

* u Studien fiber Amoben,” &c. 

t Maupas, “ Contributions & lMtude morphologique et anatomique dea 
Infusoires oili&s,” in Arch, de Zool, Exp. et Gdn. e$r. 2, tome i, pp. 602 
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from the drawings which that naturalist was kind enough to 
send me. Notwithstanding the small size and often very 
irregular distribution of these structures, it seems to me very 
probable that they must be regarded as subsidiary nuclei. 
But this can be said with perfect certainty only when we have 
succeeded in tracing their behaviour during the division and 
conjugation of the Stentors. As regards regeneration, I 
could discover no sort of influence that they were able to 
exert upon that process. 

Observations upon the Spontaneous Division of the 
Infusoria . 

So far as I know, no experiments have been made in order 
to ascertain whether in the multiplication of the Protozoa by 
division there exists any regularity as to the time in which 
the divisions follow one another, whether a definite number of 
divisions occur between two periods of conjugation, whether 
the occurrence of division is caused by increased nourishment 
and the growth consequent upon this, or, on the contrary, by 
unfavourable external circumstances, or whether it is not at all 
the consequence of external impulse, but is governed and pro¬ 
duced by internal causes. These and many other questions 
are still unanswered, and even the experiments which have 
been undertaken for their solution have at present made only 
a slight commencement, so that they can make no claim to 
completeness, seeing that they have not furnished the oppor¬ 
tunity of completing them by more perfect ones. Stentor 
cceruleus again served me as my chief object of experiment; 
I had it in abundance at my disposal, and from its consider¬ 
able size it could be easily isolated and watched. 

One series of experiments consisted in isolating Stentors, 
and indeed, if possible, such as were just about to divide; when 
the division took place the daughter-individuals were separated 
and observed by themselves, in order to see how ana when 
their division into grandchildren took place. It appeared 
that this took place , in most cases , simultaneously in the 
daughter-individuals , although they were kept in separate 
glasses. By “ simultaneously,” however, Ido not mean that 
the division takes place in both Infusoria at the same moment, 
but perhaps within an hour or in the course of a few hours, 
but at any rate on the same observation-day. which I will 
reckon as from 9 a.m. to 4 p.m. Very often also the isolated 
individuals divided during the night, and in the morning I 
found both daughters divided into two granddaughters. The 
small differences of time which occur between the divisions of 
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the*<iaughter-individuals are of course increased in the follow¬ 
ing generations, so that in the case of the granddaughters 
and great-granddaughters of a common ancestral individual 
we can no longer speak of simultaneous division; in these 
differences of many hours and even of days occur. As the 
same share of nuclear substance falls to the two congruent 
halves into which the Infusorian breaks up in division, and 
indeed, as we assume, to each of them one of the mor¬ 
phologically and physiologically equivalent halves of the 
original nucleus^ it might be supposed that under the same 
external conditions therefore (tor example, those of com¬ 
mon residence in a very small quantity of water) the daughter- 
nuclei must be absolutely alike m the exertion of their dominion 
over the plasma, and therefore in their influence upon division, 
so that in the daughter-individuals increase will take place 
at the same moment. Why small differences should occur I 
cannot at present say definitely; I believe, however, that in this 
circumstance we may see an indication that the morphological 
and physiological congruency of the two daughter-individuals 
produced by division is by no means qutte an absolute one . 

1 may remark further that in other Infusoria, such as 
Clymacostomum , Stylonychia , and Parama*cium y I have also 
been able to prove the (nearly) simultaneous multiplication 
of the daughters of the same individual. 

As regards the time that intervenes between the different 
divisions, I can only say anything definite in relation to 
Stentor } as this, hitherto, is the only Infusorian in which I 
have succeeded in making a number of observations upon this 
point. Singularly enough it appeared that division took place 
tn most cases at intervals of two days, that daughter-individuals 
divide into gi anddaughters on the second day after their 
separation, and granddaughters in another two days into great- 
granddaughters, and so forth. In forty-two out of fifty-six 
cases division took place always on the second day after the 
preceding one ; six divided as early as the next day, five only 
on the third, and three after four, five, or more days. In Stentor 
cmruleus therefore we may almost regard it as the rule that 
the above-mentioned interval of time is maintained between 
each two divisions. The question now, however, is whether 
thjis^henowenon is normal, or whether it is called forth by 
unnatural conditions of existence. This is difficult to decide* 
as these investigations can only be made on isolated animals* 
and therefore on animals living in small quantities of water* 
But even if we suppose that the small quantity of water has 
produced the tendency to rapid division, this would only lead to 
the assumption that this tendency may also occur in uatura 
Ann. tk Mag . N. Hist . Ser, 5. Vol. xviu 34 
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when from any circumstances the pool, brook, &c. was netrly 
dried up ; the regularity with which the divisions follow one 
another in time is not thus explained, and this can apparently 
only be the expression of a constantly acting internal taw. 

The absence or presence of nutritive material for the Stentors 
was in all these experiments without influence upon the time of 
the division . I had isolated animals in watch-glasses con¬ 
taining nearly pure water, and in others in which the water 
swarmed with raramcecia (a chief food of the Stentors) and 
other Infusoria; but in both the multiplication went on in the 
same manner, and indeed always so that the animals did not 
grow between two divisions, and therefore lost in volume from 
one division to the next. I have frequently made measure¬ 
ments of the individuals under experiment before isolation, 
measuring them while swimming about, when they present a 
mean state of extension ; then the daughters, granddaughters, 
&c. were also measured, and it was iound that the volume 
decreased to about one half, then to a quarter, and so forth, 
I say about, because the animals produced by division ap¬ 
peared a little larger than the corresponding fragments, which 
may be due probably to inception of water. The Stentors 
which I isolated were generally nearly of the same size, and 
they divided only to the third generation, so that the last 
generations in these experiments were always nearly of the 
same dimensions. 

If I isolated smaller animals, they divided only to the 
second generation, which also again showed the smallest 
measurement. 

I believe there is no doubt that in these phenomena a nor¬ 
mality is expressed, and that we have not to do with the 
products of accident. Even in the aquaria in which the 
colonies of Stentor live under natural conditions of existence 
we often find the Infusoria of very small average size, and it 
may very well be that these had just been subjected to ft rapid 
sequence of divisions. I believe that among the Infusoria we 
may distinguish two kinds of spontaneous division , one of which 
occurs when the individual by growth has attained a certain 
size which cannot be exceeded ; this is the multiplication which 
has been characterized as the growth of the individual beyond 
the prescribed measurement. A second mode of increase is by 
divisions following upon one another rapidly and in definite 
intervals of time without intervening growth, and therefore 
combined with continual decrease of the size of the body down 
to a definitive smallest measurement . This latter mode of mul¬ 
tiplication. of the existence of which I have already furnished 
proof, will occur when the Infusoria are placed under urn- 
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favourable conditions, and it seems desirable, for the preser¬ 
vation of the species, to produce a great number of individuals 
very rapidly. At the close of these hurried divisions a period 
of conjugation would then occur, and this, as is well known, 
has always been observed in very small individuals. If the 
last-mentioned mode of increase were the sole one, we should 
always observe in every colony of Infusoria a diminution of 
the individuals combined with an increase of their number, 
and an equally regular cyclical recurrence of the period of 
conjugation. IJat every one who has been long occupied with 
the Infusoria knows that this is not the case; and it is par¬ 
ticularly well known to those who have for a long time 
observed colonies rich in individuals and constantly increasing, 
and sought in vain for conjugation-states, which at other times 
had been present in great numbers. 

I must not, however, develop these ideas any further, for, 
as already remarked, the empirical facts from which they pro¬ 
ceed still stand on too weak a foundation, and I will rather 
wait until time and opportunity may furnish me with suitable 
material for working further upon them. 

On the Nervous System of the Infusoria . 

In my experiments with Stentors my attention has been 
called to a question which I would here briefly touch upon, 
namely, what may bo the nature of the nervous elements in 
the cell-body of the Infusoria? Home light is thrown upon 
this by the behaviour of the Infusoria during conjugation and 
sjpontaneous division, as I have already indicated in my pre¬ 
liminary communication above referred to. Thus if we 
observe a pair in oopuld or an Infusorian engaged in division 
in which the two halves are not yet completely separated, one 
is struck with the fact that these animals move exactly like a 
single individual, that both of them make exactly concor¬ 
dant movements so long as they are still united by a bridge 
of protoplasm. I have frequently traced this in different 
species of Infusoria ; but here, again, tlxe Stentors are particu¬ 
larly adapted to the purpose, as the movements are so dis¬ 
tinctly to be detected under the microscope in the great 
peristomiai cilia. So long as the two daughter-individuals 
are united by even the thinnest thread of protoplasm (fig. 14) 
they behave precisely like a single individual; if the peri¬ 
stomiai cilia of the anterior half strike forward, so also do 
those of the posterior, and at the same moment in which the 
former, from any cause, change the direction of their motion* 
so also do the latter. The natation is therefore perfectly 

34* 
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uniform, and the two animals glide quietly through sand- 
grains, filaments of algas, &c., one after the other. But if the 
anterior one meets with an obstacle, stops and swims back¬ 
wards, the posterior Infusorian does this also at the same 
time. It is therefore not as if the second individual simply 
followed the first, and if the first can go no further the second 
would still endeavour for a time to swim forward until it is 
held back. If one of the halves shrinks together in conse¬ 
quence of an unpleasant contact, the other does so also at the 
same moment; in short all the movements are perfectly syn¬ 
chronous until the last uniting threadlet is ruptured between 
the two individuals, each of which then swims away in a 
different direction. The same result is obtained if we succeed 
in making a transverse incision in a Stentor in such a manner 
as to produce two halves, which, as in spontaneous division, 
are united by a narrow bridge of protoplasm (fig. If)). Then 
also these two loosely connected pieces move quite uniformly, 
and one of them does not attempt to swim backwards while 
the other steers forwards. As in this case the posterior half 
lacks the peristome, the simultaneous movements are performed 
by the body-cilia. If then, as these observations show, a 
very slender and even thread-like bridge of protoplasm suffices 
to cause the loosely connected pieces to behave as one physio¬ 
logical individual, this proves that the nervous functions in 
the Infusorial body are not confined to definite courses , and that 
the exertion of will uniformly governs every protoplasm-element . 
Consequently no circumscribed central organ can be present j 
but every plasmatic particle is a central organ and conductor 
in one, i. e. the nervous potency of the cell is diffused . This 
does not render it impossible that at the same time threads of 
nervous nature may exist, as for example in the case of the 
innervation of cilia which have to beat at unequal times, as 
Engelmann believes he observed to be the case iu Stylonychia 

This assumption also explains how it is possible that 
swimming colonies of Protozoa are able to perform movements 
in accordance with a purpose. For example, if we observe 
a Fo/voas-sphere, which may consist of many hundred indivi¬ 
duals, we see that in its movements it behaves no otherwise 
than as a holotrichous lufusorian ; the sphere swims forwards 
and backwards, turns in a circle, remains still when necessary, 
according as some obstacle stands in its way or the course is 
free. But as the individuals are situated on the surface of 
a sphere they cannot all strike in the same direction with 
their flagella, but the movements of these must compensate 

* “ Zur Anatomie uud Physiologic dor Flimmerzellon.” iu Piluirora 
Arch, fur Physiol, xxii. (18BQ) p. 600. 






%ores(2Q I 
V • common wijfiv e / ndivi( JuaJs' 0 f tt T —/ 

S5 &“■* cStj" g““% i»iS?S 
7 “ “"* *y, Ort •“ -C, ®fi a- 



484 Mr* B, KicUton on a new Species <j/*Psilotites 

by cords of protoplasm. I am convinced that these bridges 
serve much more for the establishment of a nervous unity 
than for the reciprocal nourishment of the individual animals* 

In the higher Protozoa, and therefore in the Infusoria, it 
seems to me probable that the seat of the diffused nervous 
potency is chiefly to be sought in the cortex . Thus certainly 
this and not the parenchyma is^alonc capable of delicate sensi¬ 
bility, otherwise the frequently observed inception of inordi¬ 
nately large nutritive bodies must be attended by painful 
sensations. Further, this swallowing of bodies which extend 
and rupture the Infusoria shows us at once that we need 
not expect to find in the parenchyma any differentiation 
into special organula, fibres, &c. I once made a very in¬ 
structive observation in this direction upon a Clymacostomum 
virtns. This Infusovian had swallowed a single wheel-animal¬ 
cule, which was rushing about in the parenchyma as if mad. 
stirringup everything, and sometimes pushing out the cortical 
zone, sometimes drawing it in by means of its rotatory organ. 
The Clymacostomum , however, seemed to be no further 
troubled by this riotous guest in its interior, for it swam about 
in the water quite quietly and uniformly. But while other 
animal prey, such as small liolotrichous Infusoria, which were 
frequently devoured by the same individual, were digested in 
a short time (about a quarter of an hour), the wneel-ani- 
malcule remained alive lor twenty-four hours; it lay quiet 
indeed, but the rotatory organ was still in motion. Of course, 
in such a long time it must have produced sad ravages in the 
body of the Infusorian if any complex structures had been 
present therein. But the only thing observable in the Olyma- 
costomum } w hich was still very lively, was that at the posterior 
extremity, where the wheel-animalcule lay, the body was 
somew hat indented; but this had disappeared on the following 
day when the animalcule had died and been digested. 

Let no one who is paying attention to the Protozoa omit 
seizing upon such chance observations as the above, for it is 
by them w T e shall most readily get to understand when and 
how the vital phenomena are performed in the simple but 
enigmatical protoplasmic body of the u unicellular animals.” 


XLV.— On a new Species of Psilotites from the Lanarkshife 
Coal-field. By IlOBEET KlDSTON, F.G.S. 

JPsilotites tinilateralis , Kids ton, n. sp. 

Description. Stems narrow, irregularly striated, provided 
with a lateral row of thorn-like projections. 

litmarks. The specimen shows portions of three stems 
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about 1 millim. wide, lying parallel to each other, and about 
4 feentim. apart. The fragments of these stems are each about 
7 ccntim. long; but in no case is their upper extremity or 
their attachment to the parent branch shown. That they 
originally sprang from a common stem is probable from their 
relative positions. 

On the branchlet lettered a (see sketch*) are seen the remains 

1 a 


x 



of six thorn-like projections; these are 12 millim. apart; on< 
that lettered b four are shown, but there has evidently been 
another between the third and the fourth; these are from 12- 
13 raillim. apart. On the remaining stem, c, seven of these 

• The branchlets have been approximated, to enable them to be 
brought into the woodcut, 
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thorn-like growths are apparent, distant from each other 
9-12 millim. Towards the upper part of this branchlet they 
become less distant from each other. These projections 
appear as round-pointed flat thorns, arising from tlie stem at 
almost right angles, and forming a single vertical row. 
On all the branchlets they occupy a similar side. The sterna 
are strongly maiked with irregular vertical striations or 
ridges {d } enlarged). 

I have placed this plant in Psilotites as employed by Gold- 
enberg*. The stems of Goldenberg’s species divide dichoto- 
monsty ; but the dichotomies in his specimens are often very 
unequally developed; hence some of tlie branchlets assume 
the appearance of a lateral ramification. 

In the present example, as tlie attachment of the three 
branchlets to their parent stem is not shown, and as an un¬ 
equally-developed dichotomy might produce three branches 
holding the same relation to each other as those of Psilotites 
vnihiteralis f, I think that this fossil may, at all events for 
the present, be conveniently placed in the genus Psilotites, 
whose true affinities, however, to the recent Psilotum are 
somewhat problematical. 

What the real significance of these thorn-like protuberances 
is, whether rudimentary leaves or abortive branches, 1 am not 
in a position to decide. 

The general appearance of the branchlets of Psilotites uni - 
lateralis reminds one much of Dawson’s genus Psilophyton ; 
but the curious arrangement and form of the thom-like pro¬ 
tuberances point to greater affinities with the genus Psilotites, 
as employed by Goldenberg. 

Till more complete examples of this interesting plant*be 
discovered its true affinities cannot be definitely decided. 

The only specimen I have seen is that figured, which was 
found by Mr. Walter Burns in 1884, who sent it to Mr. John 
Young, F.G.S., Hunterian Museum, Glasgow University, by 
whom it was communicated to me for examination. 

Horizon . Coal-measures. 

Locality . Baillieston Pits, Lanarkshire. 

* 4 Flora Saroepontaim fossilis: Die Pflauzenversteinerungen das Stein- 
kohlongebirges von Sanrbriicken/ Heft i. p. 13 (J86/5). 

t A similar apparent lateral ramification, arising from unequal di¬ 
chotomy, occurs in tlie fronds of most ferns. 
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XLVL — Characters of unde scribed Coleoptera in the British 
Museum. By Charles 0. Waterhouse. 

Lucanidft. 

Rclerostomus Buckleyi , n. sp. 

t? . Niger ; oapite opaco, pone ocuIoh tube mil o armato ; thorace 
iunoo tin do, disco coetanoo; eljtria olivaceis, mtidis, fprtiter 
punctato-striatjB. 

Long. (maud, inel.) 124 rnillim, 

'5. Niger, lalior : capiie confer!im punctato; tlioraee creberrimo 
punctato, disco plus minubvo ferruginoo-rufo; olytris ferruginoo- 
rufis, creberrimo punctatis, sutura nigra. 

*Long, 30—11 a millim. 

<$ ■ Elongate, parallel, convex. Mandibles as long as the 
head, piteliy red in parts, thick, cuived, concave on the inner 
side; the upper edge having (about the middle) an erect 
lameiliform process, concave on the inner side, its two angles 
produced and diverging. Head dull, gently concave, with a 
few small punctures in front and at the sides; between the 
base of. the mandible and the eye there is a slight shining 
tuberosity with a deep impression behind it. The ocular 
canthus is laterally prominent, like a small tubercle, and 
behind the eye there is a dentiform tubercle, which projects 
a little more' than the ocular canthus. Thorax a little wider 
than the head, nearly twice as broad as long, moderately 
convex, slightly shining, sparingly and very delicately punc¬ 
tured, a trifle narrower in front than behind, all the angles 
obtusely rounded; the lateral margins narrowly reflexed; 
disk with a shallow punctiform impression on each side; the 
front with a raised prominence, which is slightly divided at 
its apex. Scutelluin black, shining. Elytra dark olive- 
green, shining, parallel, perpendicularly deflexed at the sides; 
the striae deep and very strongly punctured; interstices very 
convex, with scarcely any trace of punctuation. Metaster¬ 
num very sparingly punctured near the middle; the punctures 
are very delicate, more distinct at the sides. Middle and hind 
femora slightly pitchy below. 

? • Oblong-ovate, gently and regularly convex. Head 
densely and strongly punctured, not concave. Thorax very 
broad, gently convex, with a shallow, median, impressed line 
behind, closely and strongly punctured, gently arcuate at the 
sides; black, with the disk on each side dull rusty red; the 
anterior angles very slightly advanced, the posterior augles 
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rounded. Scutellum punctured in the middle. Elytra 
strongly and closely punctured; on the back two or three 
lines of punctures may be traced. 

Hah. Ecuador, Chiguinda {Buckley). 

Allied to 8 . emeritus, Burm. 

Rutelidae. 

A ntichira A damsii. 

Oblongo-ovata, nitida, olivaceo yiridiquo mutabilis, elytrorura limbo 
vittaquo suterali flavis. 

Long. 12 lin. # 

A very distinct species, perhaps most nearly allied to A. 
cuprina , Castoln., but quite different in coloration. Clypeus 
rather densely and moderately strongly punctured; forehead' 
less closely punctured. Thorax delicately punctured on the 
disk, the punctures not very close together ; towards the sides 
the punctures become stronger and closer together, but not 
crowded, except close to the incrassate margin. The base is 
abruptly sinuate on each side of the scutellum, and slightly 
but distinctly impressed; the basal* lobe is broad, truncate, 
and very gently sinuate. Scutellum not quite one third the 
length of the elytra, not quite so broad as long, acuminate 
and slightly cordiform, very delicately punctured. Elytra 
moderately convex, deflexed at the apex, the punctuation 
fine but moderately distinct; the sides near the apex and the 
apex itself rather closely and more coarsely punctured; each 
elytron with six lines of fine but very distinct punctures. 
The colour varies from brownish green to yellow-green accord¬ 
ing to the light in which the insect is held. The sutural 
yellow stripe is broader at the scutellum than at the apex. 
Some specimens have two or three very narrow yellow lines 
on the disk. The pvgidium is very coarsely^ closely, and 
transversely vermicufate-strigose, especially m the male. 
The underside of the insect is somewhat coppery. The 
sternal process is rather long, scarcely curved, very slightly 
inflated at the apex. 

Hah . Colombia, 


, Lycida. 

Calochromus terminatus, n. sp. 

Elongates, anguatus, nigor ; thorace elytriaquc rufis, his apice nigris. 
Long, 7-10 rnillim. 

Very near 0. ruber , Watcrh. (Ill. Typ, Col. in Brit, Mus., 
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LycM®, 1879, p. 4, pi. i. fig. 6), and belonging to that group 
in which the head is concealed by the front margin of the 
thorax. It differs from O. ruber in having the thorax Icsb 
densely pubescent, so that it is slightly shining, and the 
median channel is much deeper. The scutellum is black, 
with very little red pubescence. The elytra have only two 
costas on each, and these are not very well marked; the 
extreme apex is blackish; in one specimen the black is only 
on the suture. The antennae reach to about the middle of the 
elytra, are moderately stout, but not quite so broad as in C. 
ruber . In the male the fifth joint of the antermse is about 
twice as long as broad ; in the female it is rather shorter. 

Hab. Ceylon {Percy Braine , Esq.), 

Calandridse. 

Poteriophorus Bo wring ft, n. sp. 

Indumento cnmtaoeo ochracco undique teetus; thoracis elytrorum- 

que latoribus fusco suffusis. $ . 

Long, (roetr. cxol.) ruillim. lin.); lat, elytr. 11 millim. 

Closely allied to P. niveus , but broader and of a rich yel¬ 
low colour. Ilostrum stouter and much wider in front of the 
eyes. Thorax relatively broader, with no distinct punctua¬ 
tion : sides gently arcuate and not parallel posteriorly. Elytra 
muoii broader at the base, but narrowed posteriorly ; the sides 
clouded with brown, with yellow dots here and there. Py- 
gidiuna more convex, with a few obscure punctures near the 
base. The punctures bordering the upper margin of the 
metathoracic parapleura are large and deep. Prosternum with 
scaicely any trace of hair ; prosternal process very prominent, 
strong, conical, the apex slightly bent forwards. Apical 
segment of the abddmen with a rather large shallow depres¬ 
sion at the apex, the sides of the depression borderea by 
closely-placcd, small, scale-bearing punctures. 

U<w. Java (J. C. Bowring, Esq.). 

I have compared this species with P. niveus , as that species 
is well known ; but it is really more nearly allied to P m- 
peratriw , White, having the same general form and also a 
prosternal process. In P. Bowringii, however, the process 
is thick and erect, whilst in P imperatrw it more resembles 
a ridge, terminating at some distance from the coxse in a 
small tubercle. 

Poteriophorus fiesco-varius, n. sp. 

Indumento crustaoeo sordide albo tectUB, plus minusve ochraceo 
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tinctus ; thoracis lateribus, elytrorura tnarginibus, apico fasciaque 
modi an a fnscis. <J. 

Long, (roatr. cxol.) 21 millim. (10 lin.) ; lat. elytr. 9 millim. 

Very near P. niveus , but quite differently colourocL The 
general colour is pale sandy yellow, which is darker in some 
places. The sides of the thorax are dark fuscous, and this 
colour is carried along the margin of the elytra and entirely 
covciR the apex; the dark colour is more extended on to the 
elytra about the middle, and there is a V-shaped fuscous 
mark on the back of the elytra ; there are also a few fuscous 
spots near the scute Hum, The rostrum is short and very 
thick at the base. The ocellated punctilios on the thorax are 
irregularly placed and arc not very numerous. The pygi- 
dium is strongly punctuied, and has a strong ridge in the 
middle which readies nearly to the base. The vertical pro¬ 
cess behind the anterior coxa n is elongate and acuminate. The 
punctures along the upper margin and at the posterior part of 
the metathoracic parapJeura are very strong. 

Hub. Borneo (J. C . Bowring , Esq.). 

Cerambycidae. 

O.rymerus Saundersii , n. sp. 

liufo-flavus, nitidus ; antcuuarnm dimidio apicali, thor&ce guHis 
septem, ubdomine, tibiis posticis tursiaque uigris; clytria pallidi- 
oribiiH, autura apioequo nigris. 

Long. lin. 

Thorax with the lateral tubercle rather prominent, as in O. 
Chevrolatii. The antorioi discoidal impression of the thorax 
very deep and bounded on each side by a well-marked ridge; 
posterior depression very deep. Elytra paler than the thorax, 
very delicately and not very closely punctured; the apex and 
the suture black, the black becoming very narrow at the 
scutcUum. Each elytron has three pale yellow lines. Meta- 
sternum and abdomen black. 

In one example the antennas are black, with the base of the 
first and the middle of the second joints red. The black on 
the elytra is also interrupted at the apex, and is confined to the 
suture and a spot on the outer apical angle. 

Bab. Corrientes, Argentine Itepublic (W. Saunders). 

1 have named this species in remembrance of the late 
William Saunders, formeily of the Entomological Depart* 
ment, British Museum. 

Lamiidse. 

Sternotomis picta, n. sp. 

Nigra; pube olivaceo-prnsina induta, maculis ferrugineo-ochraceia 
ornata, maculis nigro einctis. 

Long. 14 lin. 
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Very near 8* principalis , but differs chiefly in having the 
whole of the sides of the thorax yellow, and all the spots on 
the elytra larger and uniform in colour. Thorax with two short 
oblique black marks on the disk; the base, the sides, and the 
front margin (except in the middle) yellow. Elytra with a 
large triangular yellow patch (common to both elytra) occu¬ 
pying nearly the whole of the base, only leaving a dark spot 
at the base of each elytron. Beneath the shoulder is a lunate 
spot (representing the two spots of S, principalis united). 
The fascia at the middle of the elytra is about millim. 
broad on the margin, increasing to 5 millim. in the middle, 
then narrowed to the suture. There is a moderately large 
spot close to the suture, a triangular spot on the margin, 
with a small spot on the disk behind these, and an irregular¬ 
shaped spot at the apex, representing the two apical spots of 
8* principah's uni ted. 

Hob. W. Africa, Fernand Vaz River {Du ChaiUu ). 

Stcrnotomis Bohndorffii , n. sp. 

Nigra, pallido toruginoso-pilosa, fusciis plagisque lurido-albis. 

Long. 15 lin. 

Very near 8 . Bohemani y but larger, and with the brown 
markings of that species replaced by dirty yellowish white or 
pale sand-colour. Head entirely clothed with this pale colour, 
except a pale green stripe on each side of the face. Thorax 
with the front margin, a median and a basal fascia pule, thus 
leaving.two narrow fasciae and the margin of the basal lobe 
pale green. Elytra strongly punctured, the punctures rather 
close together; the parts that are not occupied by the pale 
markings appear almost black, but are thinly covered by a 
very ptue green pubescence. The pale markings are thus:— 
a brood basal fascia; a second fascia, not quite united to a 
spot below the shoulder; a third oblique taseia, touching the 
margin but not the suture (sometimes united by a branch to 
the second fascia) ; a large spot on the suture (common to 
both elytra, sometimes united to the apex of the third fascia) ; 
a fourth oblique sigmoid fascia (almost divided into two spots) 
touching the margin and nearly reaching to the sutural spot; a 
second small sutural spot; a tilth oblique straight fascia (united 
on the margin to thelourth), not reaching the suture ; a large 
V-sh^ped mark at the apex. Male with a large tooth on the 
mandibles. Prosternal process very prominent and emarginate 
at the apex. 

Uab . Central Afiica, Niam Niam Country {F. Bohndorff)„ 
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XLVII .—Descriptions of Sponges from the Neighbourhood of 

Port PhiUip Heads, South Australia, continued. By H. «f. 
Carter, F.H.S. &c. 

[Continued from p. 441.] 

Order VIII. CALCAREA. 

Structure composed of contorted, repeatedly branched* anas¬ 
tomosing, tubular threads, forming a reticulated mass which 
at length assumes a more or less definite form. 

1 . Clathrina* cavata. 

Individualized. Massive, compressed or round, contracted 
towards the base; composed of tortuous, hollow or tubulated 
thread-like filaments, almost infinitely and irregularly branch¬ 
ing and anastomosing; compactly reticulated above, becoming 
looser and more open in structure below, where it finally ends 
in a few of the same kind of hollow filaments, which are at¬ 
tached to the object (mussel-shell) on which it may be growing. 
Colour sponge-brown when fresh, lighter when dry. Surface 
even, irregularly reticulated. Pores numerous, passing 
through the wall of the hollow thread. Vents of two kinds, 
viz. spurious and real j the former more or less in plurality 
scattered over the surface generally or confined to the upper 
border, consisting of short, thin-w&lled, cylindrical prolonga¬ 
tions extended from the outside of the wail of the tubulated 
thread, which prolongations are in direct communication with 
the interstices of the reticulated mass generally, but more 
especially with dilated portions of this mass extending 
for a short distance inwards in the form of a cavity; real 
vents consisting of circular holes here and there in the 
wall of the reticulated tabulation, which not only open into 
the so-called cavities or dilated portions, but in all probability 
exist throughout the structure, where they would open into 
the interstices generally of the reticulated mas#. Structure 
that above mentioned, whose staple is the “ tubulated thread,” 
of which the wall is very thin and skeletally composed of 
a single layer of radiate spicules held together by sarcode 
supporting the softer parts, which here appear to consist 
chiefly of a layer of sptmgozoa in juxtaposition, and not 
gathered into the form of ampullaceous sacs, together with 
a remarkable quantity of those organs which consist of 
nucleated cells surrounded by an abundance of glistening 
spherical granules, which tlackel has figured and named 

* Dr. J. E. Gray's name for this kind of sponges (see i Annals/ 1884, 
vol. xiv. p. 17 &c.). 
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44 nuclei ” (Kerne) of his 44 syncytium ” (op. eit . 4 Atlas/ 
Taf. i. fig. 3). Spicules of two forms, viz. triradiates and 
quadriradiates, the latter in very subsidiary quantity. Tri- 
radiates comparatively small, variable in form and size, but 
chiefly equiarined and equiangled. Quadriradiates about the 
same size. Rav of the largest triradiates on the surface about 
30 by 4£-6000ths. The latter composing the skeletal struc¬ 
ture of the tubulation generally, the former sparsely scattered 
throughout, but most numerous about the u spurious vents,” 
apparently without any particular position, as the fourth arm 
appears here and there, both inside and outside the wall of the 
tubulation, and the same about the cylindrical prolongations 
or spurious vents. Of this species there are four specimens, 
the largest of which is compressed and somewhat triangular; 
in shape, inch high by 2 x £ horizontally at the upper 
border. 

Obs. This is evidently a representative of tho Oath - 
rina which grows so abundantly on the under surface 
of rocks in this neighbourhood, viz, Budleigh-Saltcrton 
(* Annals,’ 1884, vol. xiv. p. 18) ; but as there appear to be 
no rocks at the sea-bottom in Australia, where it was dredged, 
it grows on shells or the agglomerated material of these parts. 
Moreover, it differs from the Clathrina of this place, in which 
the cylindrical prolongations on the surface are in direct con¬ 
tinuation with the interior of the tubulation, like that of 
the next species that will be described, while in C. cavatq, 
they are only in communication with the dilated parts of the 
interspaces. 

We have evidently here a foreshadowing of the vent and 
cloaca, which are more perfectly developed in G. tripodifera 
and following species. 

It belongs to Iliickel’s Ascones of course, and seems, but 
for the presence of the spurious vents, to be almost identical 
with his Ascetta ofathrus (op. cit. Atlas, Taf. iv. figs. 1-3). 
As for the difference in spiculation which the presence of the 
quadriradiates makes in H&ckers classification, this may be 
cancelled under the view that it is a il connective variety,” 
like his Ascetta primordialis (vol. ii. p. 17). 

2. Clathrina osmium. 

Individualized, social. Globular, stipitate, presenting on 
the stftnmit a short, cylindrical, hollow process, and ending 
below in one or more filiform stems fixed to the object on 
which it has grown, composed throughout of a mass of tubu¬ 
lated thread-like filament growing by almost infinite and 
irregular branching tfhd anastomosis into the form above 
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mentioned. Colour sponge-brown when fresh, when dry 
dark grey. Surface even, uniformly reticulate, interstices 
about 1 -120th in. in diameter. Pores numerous, passing 
through the wall of the hollow thread. Vent single, tubulated, 
at the summit of the specimen, composed of a thin, cylindrical 
extension of the walls of the tubulation , which at this part 
opens into it by a plurality of holes, and thus enters into its 
composition. No defined cloacal dilatation. Structure already 
stated, composed of the same kind of staple thread as (7. cavata . 
but smaller and more compact in its reticulation; wall 
of the tubulated thread very thin and skeletally composed of 
a single layer of triradiate spicules held together by sarcode, 
and lined by tho softer parts, which here also appear to 
Consist chiefly of a layer of spongozoa in juxtaposition, that 
is without being gathered into the form of ampullaeeous 
sacs, together with a remarkable quantity of those organs 
which consist of nucleated cells respectively surrounded by an 
abundance of glistening spherical granules, which liackel has 
figured and named “nuclei” (Kerne) of the syncytium, as 
before stated. Stem apparently an extension of the tubulated 
thread, but more solid. Spicules of one kind only, viz. tri- 
radiates of different sizes, but for the most part equiarmed and 
equiangulated, intercrossing each other on the surface so as 
to give the interstices of the reticulation here a polygonal 
border; spicules more plentiful and larger than in u. cavata, 
ray of the larger ones averaging 42 by 5-6000ths in. in its 
greatest dimensions. Size of individual, of which there are 
two joined together, about .3-24ths in. in diameter; stem about 
l-24th in. long and l-48th in. in diameter. 

Obs . To what size this species might ultimately grow” I am 
ignorant, but that above described appears to be very small. 
It is, however, amply large enough to show in the section 
that the tubular vent is the outlet of the tubulated ntructure^ 
and that, although there is no absolutely cloacal dilatation, 
this is indicated by the reticulated structure in the centre im¬ 
mediately under the vent being more open than towards the 
circumference. In these two particulars, then, it differs 
from (7. cavata , not more so, perhaps, than in the size and 
abundance of its spicules, especially on the surface, whereby 
the thickness of the wall of the tabulation here appears to 
consist of a plurality of layers instead of one only as in <7. 
cavata . The tubulation is charged internally with ova in 
the unsegrnented state, large, and presenting the gctminal 
vesicle. 

Upon the authority of Hackcl I have stated that th& 
u nuclei,” mentioned ui the two last species, are in his “ syn- 



596 


Sponges from South Australia* 

cytiumbut, entertaining a different view of their nature^ 1 
must refer the student for my explanation of this assumption 
to the * Annals’ of 1884, vol. xiv. pp. 20 and 21. The 
species is very like Schmidt’s Naraoa reticulum (Spong. 
Ktlste v. Algier, p. 28, Taf. v. figs. 7 and 8). 

3. Claihrina tripodifera • 

Conical, rather compressed, sessile, fixed, with cloaca and 
wide mouth; or ovoid and tree, with cloacal cavity, but no 
mouth, that isHhckel’s u Auloplegma”-form. Texture delicate* 
Colour of the former pinkish brown (?derived from having 
been in proximity with a similarly coloured sponge); that 
of the other specimens whitish grey. Surface even, uniformly 
presenting a ridged quasi fibro-reticulated structure whose 
interstices are more or less triangular, owing to the sigmoid 
flexure of the ridges, which thus resemble a “ plaited frill.” 
Pores in the ridges. Vents of two sizes, viz. small and large: 
1, small, numerous, situated in the bends or interstices of the 
sigmoid ridges, about l-96th in. in diameter: 2, large, about 
l~48th in. In diameter, scantily and irregularly scattered over 
the surface; both on a level with it, and both irregular in 
their outline, which is unrnarginated, and all leading into the 
intervals between the echinated tubulation, which intervals 
are shut off from the cloaca by the lining membrane of 
the latter, as will be more particularly mentioned hereafter* 
This applies to all the forms, both open and closed, while in 
the “ open ” there is, of course, the addition of the vent or mouth 
to the cloaca, which is smooth and naked, find the cloaca in 
all presents a blistered-like surface, rendered uneven by a 
great number of infundibular depressions irregularly scattered 
over it; echinated throughout with the fourth ray of radiate 
spicules, and in direct communication at the bottoms of the 
“infundibular depressions ” with the echinated tubulation 
of the general structure; also here and there with the 
“intervals” between this tubulation, by a few subsidiary 
apertures, which thus appear to be more accidental than 
general. Structure massive, tubular; tubulation subcir¬ 
cular, averaging l-48th to l-72nd in. in diameter, composed 
of a single layer of radiate spicules held together by Bar¬ 
code, supporting the other soft parts, extending almost 
directly, that is being scantily branched, from the cloaca to 
the surface, leaving the “intervals” before mentioned between, 
which are very irregular in form, and for the most part much 
wider* Tubes densely and strikingly echinated with the 
fourth ray of quafdriradiates, whose curve is directed in wards; 
while the other rays, imbedded in the sarcode, go to form the 
Ann . & Mag • N. Hist Ser. 5* Vol, xvii. 35 
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wall of the tube, thus leaving the surface towards the “ inter¬ 
vals ” smooth , by which the “tube ” and the “ interval/’ by 
contrast, are sharply differentiated; tubes or tabulation, as 
before stated, in direct communication with the cloaca through 
its infundibular depressions, becoming more or less tortuous, 
branched, and anastomosing as they extend outwards towards 
the surface, where they become divided and sigmoidally plicated, 
ending in the quasi fibro-reticulatc ridges, whose structure is 
pierced by the pores, as above noticed. “ Intervals ” smooth, 
more or less in communication with each other, so as to appa¬ 
rently form a general chamber, which is shut off from the 
cavity of the cloaca, except through the “subsidiary apertures ” 
just mentioned, opening on the surface through the “ small and 
large vents ” already described. “ Subsidiary apertures ” 
in the cloaca on a level with its surface, not in the infundi¬ 
bular depressions, not echinated, but marginated by a thin 
rim of sarcode, irregular in shape, size, and position. Wall 
of the “tubes” plentifully pierced by pores between the 
arms of the radiates, and the same with the lining structure or 
membrane of the cloaca; in short, there seems to be no sur¬ 
face in which thy aie absent, on all occasions. Spicules of 
two kinds, viz. triradiate and quadriradiate. Triradiate of two 
forms, viz.:—1, large, equiarrned and equiangulated, with the 
arms bent downwards and outwards sigmoidally, all together, 
like a “ three-leggedstool,” each arm about 29 by 6-6000thsin., 
and the summit of the tripod about 24-GOOOths in. from the 
base; 2, simple, triradiate, equiaimed, equiangulated, arm 
about 25 by 2^-COOOths in. in the average largest size; 
quadriradiate, about the same size as the foregoing, with the 
addition of the fourth ray, which for the most part is long, 
curved, and varies in length under 30-6000ths in. The tri- 
podal form of the triradiate is confined to the ridges on the 
surface, where it is rather sparse ; the common form to the 
surface generally, and the quadriradiates to the tabulation and 
surface of the cloaca respectively. Size of the largest speci¬ 
men possessing a mouth (for there are three or more in the 
collection) 2£ in. high by a maximum of I jx 1 in. horizon¬ 
tally ; cloaca $ by £ in. horizontally; mouth f by | in., also 
horizontally. Auloplegnia-forra like a goose-egg, 3 in. in its 
longest diameter by a maximum of 2|x If in. horizontally j 
cloaca 2| in. in its longest diameter, by*I| x f in. horizontally • 
wall about f in. thick. 

Ols . The most striking r>art of this species is the tubular 
eelnnation , with regard to which it may be observed that, if the 
current is to be indicated by the direction of the curve of the 
fourth ray of the quadriradiates, as in the cloaca of Orantia 
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ciliata , in which it is directed outwards, it should here be-in th< 
opposite direction, viz. towards the cloaca ; while the reproduc¬ 
tive elements, viz, large ova presenting the germinal vesicle, as 
will be more particularly described presently, are on the inns/ 
surface of the echinated tube ; therefore the analogy here is nol 
between the echinated tubes and the cloaca of Gruntia ciliata, 
but between the echinated tubes and the radial chambers oi 
the latter ; while the il intervals ” would be analogous to the 
intercam oral spaces or u intcrcanal system ” of Hacked. 

It may also be observed that the spiculation would be iden¬ 
tical with that of my Leucetta clathrata (‘Annals,’ 1883, 
vol. xi. p. 33, pi. i. figs. 13-17), which came from the south¬ 
west coast of Australia, but for the presence of the quadri- 
radiate spicule, and the comparatively scanty presence of the 
tripod spicules on the ridges of the surface. 

The Auloplegma-form is plentifully charged with ova filled 
with minute spherical granules, in the midst of which is the 
germinal vesicle &c. The ova arc about l-24th in. in dia¬ 
meter, the germinal vesicle about l-1200th, and the germinal 
spot 1-6000th in. in diameter. There are also much smaller 
nucleated granuliferous cells about twice as large as the spon- 
gozoa, that is about l-2000th in, in diameter. What may 
they bo? 

Besides this the specimen is abundantly infested by a 
minute oscillatorian filament in bacillform fragments of diffe¬ 
rent lengths, very much resembling in form the Trichocks -- 
mium Ehrenbergii which colours the Red Sea. 

4. Clathrina tripodifera y var. gravida* 

Individualized. Snfall when compared with the foregoing 
specimens, to which it will be found to be closely allied. 
Triangular, compressed, contracted towards the base or point 
of attachment, expanded above, composed of tortuous, branch¬ 
ing, anastomosing reticulate tabulation more or less intersti- 
tially separate. Colour sponge-brown when fresh, whitish 
yellow when dry. Surface uniformly even, retifbrm, con¬ 
sisting of tjxe superficial part of the tubular reticulation of 
which the whole body is composed, rendered prominent and 
glistening by a great abundance of the tripod spicules. Pores 
in the wall of the tubulation throughout. Vent-like open¬ 
ings three or four in number, chiefly in the upper border, 
defined hy simple circular apertures in the general tissue, 
not margmated, leading into cloacal cavities below, which 
consist of equally simple dilatations of the reticulate tubu¬ 
lation at this part. Structure generally consisting of a 

minute, tortuous, branching and anastomosing hollow thread 

a*# 
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or tubulation ? around the cloacal cavities just mentioned, 
which respectively descend, narrowing towards the base ana 
widening upwards until they become contracted again towards 
the vent* Tube composed of a single layer of tnradiate spi¬ 
cules only , held together by the sarcode and its accompanying 
soft parts, among which, in this instance, a number of ova are 
present, which, by their size and the presence of the germinal 
vesicle, indicate that they are near to segmentation ; traversed 
plentifully by pores, and opening here and there by circular 
holes into the cloacal dilatations, which is probably the case 
throughout the interstices of the reticulation generally ; both 
the tubulation and the interstices varying greatly in diameter 
under l~100th in., largest on the surface of the cloaeiform 
dilatation, smallest towards the circumference. Spicules of 
one, hind only , viz. triradiate, but of two distinct forms, 
as in the foregoing, viz.:—1, tripod-like, stout, with the 
arms bent downwards and outwards sigmoidally, about 20- 
6000ths in. high, spreading to about 20-6000ths at the base, 
arms about 21 by 6-6000ths in their greatest dimensions 
respectively; 2, the common form of triradiate, but much 
thinner than the foregoing, with arms more or less equal 
and more or lesb equianglcd, varying in measurement under 
20 by 1*6000th in. The former very abundant and almost 
entirely confined to the ridges formed by the reticulated tubu¬ 
lation on the surface, the latter to the interior. No quadri- 
radiates. Size of specimen, which is compressed and nearly 
equilateral, in. high, upper border £ in. long, thickness of 
body ^ in. 

Obs» There can be no doubt that tins is the same sponge as, 
only in a larger form than, that which I described and Illus¬ 
trated under the name of u Leucetta clathrata 91 ( l Annals/ 
1883, vol. xi. p. 33, pi. i. figs. 13-17); but we have here the 
tubular thread in a larger and distinctly hollow state, and not 
solid as assumed to have been the case in Leucetta clathrata , 
where, from contraction during desiccation, it bad become 
solid, which, together with the smallness of the specimen, 
misled me into stating that it was u not hollow ” {op. cit. 
p. .34), a mistake that I am thus able to have the*opportunity 
of correcting^ and of changing at the same time the name to 
Clathrina tnpodifera ) var. gravida , on account of the presence 
of the ova, albove mentioned, which are in much the same 
condition as those in Clathrina tripodifera , whose descrip¬ 
tion and dimensions have just been given. Hence the neces¬ 
sity of extended experience in laying down specifically the 
typical form of a sponge. 

Of course, here we nave the same structure as in Clathrina 
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tripodifera^ but the tabulation, instead of being echinated 
arid closed in, is without echination and separate; still, our 
41 intervals,” which in G. tripodifera we have considered to 
be analogous to H&ckel’s " Intercanal System,” are here 
simply open vacuities. Not considering these differences 
sufficient to constitute a distinct species, it has been desig¬ 
nated as a variety of O. tripodifera. 

Hitherto t}ie structure has not presented any indications of 
that cancellous kind which we have called “ parenchyma,” 
although there has been a more or less distinct cloaca and 
general vent, especially in Clathrina tripodifera , that is there 
is no additional structure of this kind to be seen outside or 
inside the wail of the tabulation; but now we come to a 
structuie in which there is a faint trace of this parenchyma in 
the angles of union of the lamina of which it is composed, as 
will be described in the following species. 

5. Clathrina laminoclathrata (dry). 

Specimen a subcircular patch about £ in. in diameter 
and tV in. thick, which has grown over a rocky substance. 
Clathrous, massive, sessile, spreading, lamino-rcticulate. Colour 
now (that is in its dry state) steel-grey. Surface even, smooth, 
reticulated by the clathrous holing of the structure generally, 
which here makes its appearance in the form of circular inter¬ 
stices of different sizes up to in. in diameter. Pores in the 
lamina. No appearance of a vent or vents of any kind, i e . 
spurious or real. Structure lamino-clathrous; lamina solid, 
composed of a thin layer of radiate spicules supporting the 
sarcode and other soft parts. Spicules of one form only, viz. 
triradiate. cquiarmed and equianglcd, varying in size under 
75-600Qtnsin. in diameter, ray alone about 45 by 5-6000ths in. 
Size above given. 

Ohs . In this instance, which is unique among the calca¬ 
reous sponges so far aB I know, the tubulated staple thread 
of Chthrina f which so generally characterizes this genus, is 
replaced by a flat, solid, “ tape-lihe ” form or staple, whose edge 
wnen cut presents no appearance of mesodermal structure or 
parenchyma whatever, although towards the angles of union, 
where of course the lamina branches off to form the clath¬ 
rous structure of the mass, there is a small angular space left 
which bears a faint trace of parenchyma, and this seems to 
introduce us to what in this way will become so much more 
evident hereafter. It is represented among the non-calcareous 
sponges by i( Edhinoclaikria favus ” ( l Annals/ 1885, vol. xvi. 
p. 292)* 
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In the next species that will be described, viz. Clathrina 
primordialis, the reticulated flat lamina of 0. laminoclathrata 
appears to be replaced by a vermiculated tube , in which the.walls 
are just as thin as the lamina of this species, but which tabula¬ 
tion by repeated branching, contortion, and anastomosis, all 
more or less in apposition, assumes the form of a solid mass of 
this kind of structure in which the intervals between the tabu¬ 
lation afford a much larger space for parenchymatous structure 
than in (\ laminoclathrata ; in short, wherein the quantity 
of parenchymatous structure is much greater. 

6. Clathrina primordialis. 

(Bee Ascctta primordialis, H. op. cit . Atlas, Taf. ii. fig. 13.) 

A massive, shapeless, sessile, sublobatc, smooth, solid lump, 
attached by a plurality of portions of the body elongated into 
podal points below, whose interspaces extend upwards in an 
irregularly excavated manner towards the surface, where the 
lobes of the mass terminate in thick, irregularly interuniting, 
round, submeandering ridges, with intervening depressions, 
some of which extend down to the interspaces between the 

! joints of attachment; ridges on a level with each other, 
brining the crown of the mass. Texture delicate, light as 
cork when dry. Colour when fresh not given, probably 
whitish, as in one of the specimens, but now more or less 
pinkish brown, probably, as before stated of Clathrina tri - 
podiftra } from having been in the proximity of a similarly 
coloured sponge. Surface minutely ridged, quasi fibro-reti- 
culately, with more or less lozenge-shaped interstices, smooth, 
even, covered throughout with an epithelial layer of ceils 
more or less transfixed by the rays of subjacent spicules. 
Pores in the quasi fibrous ridges. Vents oi two sizes, viz. 
small and large, both unmarginated and on a level with 
the surface, viz.:—1, smaller, circular, numerous, in the 
interstices of the fibro-reticulated ridges, averaging l-48th in. 
in diameter, and about the same distance apart; 2, larger, 
also circular, but flabby and comparatively scanty, scattered 
irregularly among the rest, chiefly over the projecting 
portions of the crown. {Structure tortuously tubular, the 
tubes composed of a single layer of triradiates, held together 
by sarcode, averaging about l-72nd of an inch in diameter, but 
very irregular in their calibre, branched, anastomosing, and 
in juxtaposition but for the presence of a narrow strip of 
parenchymatous tissue, which here and there becomes widened 
out into angular spaces, where the circular walls of the tabu¬ 
lation fail to come in contact with each other. Angular 
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spaces differentiated from the cavities of the tabulation by the 
presence of reproductive bodies and sarcode, which, especially 
in the dried state, presents a sponge-brown colour, while the 
surface of the tubulation is white and without this; so the 
two arc easily distinguished. The parenchymatous part 
terminates externally in the thin quasi nbro-rcticulate 
ridges of the surface, where, as before stated, it is traversed 
by the pores; but what its connexions internally are I have 
not been able to determine, although, from analogy, one would 
be inclined to conjecture that it opened generally by pores 
and here and there by small holes (the latter probably for the 
exit of the reproductive bodies) into tho cavity of the tubula¬ 
tion. On the other hand, tho tubulation opens on the 
surface through the small and large vents, that is the former 
directly and the latter after having come from more dilated 
portions in the centre of the mass ; but all appear to be more 
or less in communication. Spicules of one form only, viz. 
triradiato, cqui armed, equiangulated; ray about 35 by 3- 
GOOOths, varying in size under this with a few a little larger; 
densely charging the sarcode throughout, but especially on 
the surface, which is thus rendered a little more compact than 
the interior, so as in some specimens to present a cortical 
structure. Size of largest specimen, of which there are 
several, about 4 inches in diameter each way, being cubical. 

Obs. In this species we cannot help seeing that the paren* 
chymatous structure which intervenes between the contorted 
tabulation presents a still further step than in Clathrina 
laminodathrata towards that which reaches its maximum in 
the Leueones and Teiehouellidce, as will be seen hereafter ; at 
the same time that the dilated portions of the tubulation in rhe 
midst of the mass, in communication more particularly with 
the largo vents externally, appear in the aggregate to be 
tantamount to a single cloacal cavity with general osculum ; 
while the spaces occupied by the parenchyma appear to be 
the seat of IllickeVs u intercanal system,” that is, thp inter¬ 
spaces between the u radial chambers ” in Grantia ciliata &c* 

In the large specimen of this species, viz. that described, 
there are also ova , but apparently scanty and in a more 
advanced stage, mixed up with minute crustaceans, which 
would hardly be there if it were not for the presence of the 
sponge-ova, for it is at this time that they more particularly 
invade most destructively the calcareous sponges ; hence it is 
not improbable that some of the ova may be theirs, which 
prevents my being able to say what the sponge-ova are like# 
But there is another body also scantily present which is quit& 
new to me, but, being more plentiful m the following species, 
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viz. Clathrina vmtricosa , it will bo more particularly described 
there. At first I thought this was a fungoid spore with long 
tubular tail-like appendage; but its much larger size, absence 
of septa, and the refractive granules of the interior issuing 
through the tail seem to be opposed to such a view. 

7 . Clathrina ventricosa. 

Individualized, Massive, lobate, sessile generally, or 
attached by a plurality of attenuated portions of the body, 
thus resting on such points, or not attached at all, but free 
and floating, furnished with a large cloaca and contracted 
mouth, or the same in a group with wide crateriform mouths. 
Colour white or pinkish brown, the latter probably owing to 
the proximity of a red-coloured sponge. Texture compara¬ 
tively firm. Surface-structure consisting of a thick cortex of 
radiates coveied with deep, polygonal, infundibuliform de- 

S ressions or holes echinated round the inner ends and often 
iaphragnied there by cribriform Barcode; built up of large 
radiates, whose intercrossing rays give the polygonal form ; 
almost in juxtaposition, ana varying in size under l-20th in. 
in diameter • or with the same reduced, probably by friction, 
to a white, homogeneous-looking, compact, cortical layer, in 
which the same kind of holes are present, but without the 
polygonal infundibular form, being simply subcircular and 
more or less variable in size. Pores in the intervals between 
the u infundibular depressions.” Vents of two kinds, viz. 
small and numerous and large and single; the former, that is 
the small kindj at the bottoms of the u infundibular depres¬ 
sions ” respectively, varying in size with that of the depres- 
sions themselves, echinated &c. at the inner end. as just 
stated ; the latter large and single, bordered by a tnin lip of 
fine structure abput 1-16th inch wide; both leading to a large 
cloaca, whose suiface is thickly beset with holes of two kinds, 
viz. one situated at the bottom of deep, broad, conical depres¬ 
sions, which vary in size, depth, and distance apart, and the 
other for the most part small, circular, and on the surface; both 
also communicating with the “ hollow spaces” in the general 
structure of the wall, which will be more particularly mentioned 
presently; surface of the cloaca pierced generally with pores 
and sparsely echinated; echinating rays most abundant round 
the holes leading into the hollow spaces of the wall, Struo* 
ture of the wall, which in some of the large specimens exceeds 
an inch in thickness, composed of verraiculated tissue, con¬ 
sisting of tortuously branched and anastomosing tubmation, 
which may be divided into two kinds, viz. that which is more 
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particularly defined by a cortex and filled with parenchymatous 
structure, and that which is empty or hollow, tq which I hare 
just alluded; the fdhner in communication with the surface, 
the cloaca, and the hollow spaces by pores situated in these 
parts respectively, together with small holes, but much larger 
than the pores, in the cortex here and there, also opening into 
the hollow spaces. Hollow spaces or intervals communicating 
externally through the infundibular holes of the surface and 
internally with the cloaca through the holes in the surface of 
this cavity. Structure of the parenchyma cancellous, traversed 
by branched canal-systems which respectively open into the 
hollow spaces through the " small holes ” in the cortex just 
mentioned; canals more or less echinated by the fourth ray 
of quadriradiates. Hollow spftces more or less smooth or 
sparsely echinated, like the cloaca. Spicules of two kinds, 
viz. triradiate and quadriradiate, both apparently equally 
abundant:—1, triradiate of two sizes, viz. large and small, 
the former equiradiate and equiangled, a little raised in the 
centre; rays stout, irregular in their outline, becoming sud¬ 
denly much diminished a little way from the end, about 
62 by 13-6000ths in their greatest dimensions j the latter or 
smaller similar, but with the ray more regular m form, about 
36 by 4-6000ths; both forms variable in size between the 
measurements given. 2, quadriradiate, the same as the 
smaller triradiate in size, but with the fourth ray in addition 
curved and somewhat shorter. The large trirad iates appear 
to be confined to the surface, where they are occasionally 
provided with a fourth arm, and the quadriradiates, mixed 
with the triradiates, to the interior generally, the former per¬ 
haps most abounding on those surfaces which are most echi¬ 
nated* Size varying with that of the specimen, of which 
there are upwards of a dozen, extending from that of a small 
bean to one nearly 6 inches in its longest diameter. The 
largest of all is the free or floating specimen, which is sub- 
ovoid, 8 inches high, that is placing the large mouth upwards 
(for there are several small ones about the body, each provided 
with a lip), and 5f X 4f horizontally in its greatest diameters: 
the large mouth is 8 by J inch in its greatest diameters, ana 
the cloaeal cavity much larger; wall averaging an inch 
thick. The rounded form combined with a compact, white, 
even, homogeneous-looking structure on the surface indicates 
that this specimen has for some time been free and floating; 
its parenchyma is abundantly charged with reproductive 
bodies* The next largest specimen was attached by several 
attenuated portions of the body, and, having been much less 
exposed to friction, presents a much more perfect state of the 
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surface. In form this specimen is more globular, being about 
4 inches high by £ in diameter, but consisting of two indi¬ 
viduals joined together, has two large subcircular vents, each 
about an inch in diameter, leading to two cloacee below of 
much larger dimensions ; while the specimen with crateriforra 
vents, each of which is an inch in diameter, leading into cloaca* 
a little deeper, consists of a group of several such individuals 
joined together and sessile generally. 

Ohs, This is by far the largest and most abundant in 
specimens of all Mr. Wilson’s calcareous sponges, and it is 
somewhat remarkable that, like the floating Auloplegma-fbrm 
of Clatkrina trijtodifera } it should be abundantly charged 
with reproductive bodies. But for the aseonoid or tubular 
structure of this species, tire amount of parenchyma is ao 
great that it closely resembles Iliiokel’s Leucaltis jhridana 
in this respect (op, cit, Taf. xxvi.) ; and in some specimens 
the canals and spaces in the parenchymatous structure are so 
thickly echmated by the fourth ray of the auadriradiatca that, 
on the other hand, they look like theechinateu tubes of Clatkrina 
tripodifrra, while here, as in the latter, they are easily distin¬ 
guished, especially in the sections of the dried portions, by 
their yellow side, owing to the presence of the dried Barcode 
and its contents lining in particular this part, while that of 
the “ hollow spaces ” is smooth and more or less white. Are 
the “ hollow spaces” here analogous to the u intervals” in 
Clatkrina tripodifera , which in the latter have been shown to 
be identical with llackel’s “ intercanal system j ” while here 
they are apparently as evidently analogous to the “radial 
chambers” of Grantia ciliata &c., through which they may 
be homologized with the excretory canal-system in Teicho- 
nella prolifer a ? 1 must leave others to make the adjust¬ 

ment. 

In some of the specimens which are altogether solid the 
small infundibular vents on the surface are supplemented by 
several larger ones, which, not leading to a single lar^e 
cloaca, are in this respect like those of Clatkrina primordialis f 
that is, connected with several dilated portions in the midst 
of the structure internally, which in the aggregate amount 
to a large single cloaca; but they differ from those in Clath~ 
rina primordialis in being all provided with a lip. 

The large “ free and floating ” specimen of this species is 
plentifully charged with ova about 1 -333rd in. in diameter, 
from which the germinal vesicle has in most instances disap¬ 
peared, and in some of which the first line of segmentation 
seems to be visible. But the body to which 1 have ju«t 
alluded as being scanty in Clatkrina primordialis is here as 
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abundant as the ova, if not more so. It is a long elliptical 
cell, more or less slightly curved and more or less round 
at the free end, which sometimes appears to be flattened 
for a minute distance and sometimes doubly papillated, but 
the latter very indistinctly, and therefore not satisfactorily 
determinable; this at the other end opens widely into a long 
caudal tubular appendage, which becomes somewhat contracted 
in the middle, to expand again into a suctorial or trumpet- 
shaped form at its free extremity. In size the total length is 
about 33-GOOOths inch, of which 12 x G-GOOOths go to the cell 
or head and 21-6000ths to the tail, which is about l-6000th 
in. in diameter at the extremity. The cell presents a large 
refractive nucleus at the free end, and the rest is filled with 
equally refractive spherical granules of about half the size of 
the nucleus, which can be traced as they issue through the 
tail, and sometimes form a heap at the end, where they have 
exuded. What this body is I am unable to conceive, unless 
it is a parasite which, like the minute Crustacea, infests the 
specimen. 

Besides the large ova and these bodies &c. there are also 
small cells from 3 to G-GOOOths in. in diameter, sometimes 
nucleated, but always filled with spherical refractive granules 
like those of the yelk in the ova. Are these the spermatozoid 
cysts or cells ? They, like the ova, are mixed up with the 
spongozoa, which are only about l£-6000th or l-4000th in. 
in diameter—measurements which could not have been made 
here or in the other instances had not the greater part of 
these sponges been, as they still remain, in an excellent state of 
preservation for this purpose. 


8, Clathrina latilubulata (provisional, incerta* sedis). 

Agglomerated. Composed of a comparatively large, more 
or less contorted and anastomosing tube about | in. in dia¬ 
meter, swollen or dilated at short distances into rounded forms, 
which give it an irregularly knotted appearance,, on each of 
which knots or prominent parts there is a single vent or none 
at all. Colour sponge-brown when fresh, whitish outside 
when dry. Surface even, composed of large radiate spicules 
interunited by more ot less defined areas of cribriform sarcodo. 
Pores large, represented by the cribrate areas. Vents single, 
naked, on the prominent parts of the lobes or dilated 
portions. Structure consisting of a very thin wall, most 
of which is cortex or surface*structure, not averaging more 
than in. in thickness, composed of two or more layers of 
large and small radiates, held together by the sarcocle of the 
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surface, but more particularly bv a comparatively thick layer 
of the same substance internally; continuous oyer one part 
and cvibrated with large holes in another, opposite to corre¬ 
sponding holes in the cortex, rendered more or less polygonal 
by the intercrossing of the arms of the large radiates, and 
through which the cribriform areas of the surface can be seen. 
Spicules of two kinds, viz. triradiate and quadriradiate :—1. 
triradiates of different sizes, mostly regular in form ana 
mostly large; ray 90 by 15-6000ths: 2, quadriradiates of 
two sizes, viz. very minute and very large; the former nume¬ 
rous, sagittal in shape, averaging only 10 by l-6000th in the 
shaft, with arms respectively about half this length, and the 
latter, which tends more to a regular form and is scant, with 
arms 150 by 21-fiOOOths. No. 1 is chiefly confined to the 
cortex, the minute form of no. 2 to the sareodic lining of the 
interior, with the large form here and there in the interior of 
the cortex. Size of specimen, which altogether is irregularly 
oblong, about 1J x J x ^ inch. 

Ohs. The structure of this species, if not abnormal, is very 
uncommon, on account of the general form in combination 
with such a thm wall; not less so the layer of sarcode over 
the inner surface, which is charged with the minute quadri- 
radiates confusedly distributed throughout its substance, hence 
indicative of an abnormal condition. In general form, that 
is in outward appearance, it is very much like PolfejaefFs 
Ileteropegma nodus gordii ( f Challenger 7 Reports, 1883, Cal- 
carea, p. 45, pi. i. fig. 7, and pi. iv. fig. 1), which also came 
from Austialm, viz. from off u Cape York ” at the N.E. angle, 
since that from the Beiinudas appears to have been too much 
injured for illustration, but when anatomically examined 
proves to be totally different, as may be seen by the descrip¬ 
tions respectively. 


[To be continued.] 


XLVIII.— On a Species o/‘Echinocardium from the Channel 
Islands . By Jeffbey BkllJ M.A. 

Some weeks ago I received from Mr. Finlay of the Watt 
Museum at Greenock, an exceedingly fine specimen of Eckino- 
cardium , which he asked me to determine for that institution. 
A very superficial examination of the object showed me that 
it was altogether unlike any specimen in the British Museum, 
and that it could not be readily assigned to any described 
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species. As the specimen which belongs to the Greenock 
Museum had been purchased of Messrs. Sinel and Co., of Jersey, 
I entered into communication with those gentlemen, from whom 
I had already received valuable specimens of worms, and was 
able to obtain a specimen of Echinocardium covered with 
spines, and, at first, recalling E. jlaoescem ; still later Messrs. 
Sinel have sent mo a third specimen devoid of spines, which 
is larger than the others and deserves description. 

No anterior ambulacral groove ; test irregularly cordiform, 
at its widest the measurement is nearly as great as the length; 
anterior lateral ambulacra with eight and fifteen pores, the 
posterior with fourteen and twelve. Anus a little overhung 
by posterior interambulacrum; the granules in the anterior 
ambulacrum larger and much less closely packed than else¬ 
where on the dorsal surface of the disk. 

Greatest length 74 millionj greatest width 71 millira. 

A comparison of this description with that gi ven by Mr. L. 
Barrett of what, with doubt, he calls Amphidotm gibbosus , 
Agase., shows that the specimens agreed in so far that his was 
as broad as long, had eight and fourteen pairs of pores in the 
anterior lateral ambulacrum, had the anus depressed, and the 
anterior ambulacrum flush with the surface of the test. 

If the u Greenock ” and our specimen be of the same species 
as Barrett’s example, there is a further agreement in the 
thick coating with curved spines, and the spines of the post¬ 
oral space having slightly flattened tipfc. 

On the whole I should be inclined to think that the three 
specimens now before me were of the same species as that 
seen by Mr. Barrett, were it not for the following considera¬ 
tions :—Mr. Alder and the Rev. Canon Norman agree in 
thinking that the specimen assigned by Barrett to Agassiz’s 
species agrees rather with the Echinocardium pennatifidum of 
Dr. Norman ; but this last has peculiar pedicellavise of which 
I can find no trace, has but four pairs ot pores iu the anterior 
of the antero-lateral rows of ambulacral pores, and is not 
nearly bo broad as long, having a greatest length of 60 and 
a greatest breadth of 50 milliin. 

The examination which I have been able to make of Echino* 
cardium cordatum and fiavescens have shown me that there 
is a considerable area of variability within this genus; but X 
cannot determine its range for E> pennatifidum or this appa¬ 
rently different species without material far larger than that 
which has already come to my hands. 1 shall bo glad of any 
assistance which my fellow naturalists or those who are inter¬ 
ested in British zoology are able to give me. 

Zoological Department, British Museum. 
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XLIX.— On a new Genus of Devonian Corah k with Do* 
script tons of some Hpecies of the same . By II* ALLEYNE 
Nicholson, M.D., l).Sc., Regius Professor of Natural 
History in the University of Aberdeen; and ARTHUR II. 
Foord, F.G.S., late of the Geological Survey of Canada. 

[Watt* XVII.] 

[Continued from p. 400.] 

Rhaphidopora stroma top oroides (continued). 

We are, however, entirely satisfied that the appearances 
just described, upon which Sold liter founded his Pachy theca 
9 telHmicans ) are of purely inorganic origin, and are the result 
of mineralization. They are probably due to a finely fibrous 
crystall Nation of the calcite, which lias caused the dark-coloured 
impurities in the matrix to arrange themselves in conformity 
with the crystalline fibres. The radiating fibres thus produced 
frequently extend from one tube to another, cutting through 
the walls of the corallites, and so producing the beautiful 
starry appearance which characterizes tangential sections, and 
upon which Prof. Scldiiter based his name of u stellimicans 
This process of mineralization was potent enough to effect the 
almost complete destruction of the tabula}, and. in large part 
that of the wails of the corallites as well, the latter remaining 
in* parts only obscurely discernible. Here and there this pro¬ 
cess was not quite complete, and hence we sometimes find 
spots in most vertical sections (PI. XVI. figs. 1 c and 7) in 
which the visceral chambers have not been wholly occupied 
by this infiltrated matciial, but have been partially filled with 
clear calcite, and have the tabula?, still left. Moreover, by the 
extension of the radiating crystalline fibres from each centre 
of crystallization through the walls of the corallites into con¬ 
tiguous tubes were produced those curious dark transverse 
bo h seen in tangential sections intersecting the walls of the 
tubes, and regarded by Prof. SehlUter as of the nature of 
lilled-uj) mural pores. 

That the remaikablc structure here in question is the result 
of some such process of infiltration and crystallization as above 
sketched out is rendered certain by the examination of a suffi* 

* A somewhat similar appearance is presented in tangential sections 
of Mmotryya quadrat a, lturaingor, a Montieuli- 
poroid from the Cincinnati group (Oamdoc) of 
Cincinnati, Ohio. In thin we find the visceral 
cavities of the corallites traversed by irregular 
lines, which radiate fioin each angle of the cell- 
wall ond meet in the centre (see woodcut). The 
same phenomenon i« met with also in some other 
pohvozoic corals. 
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ciently large series of thin sections, since we then find all 


exhibit almost all the transitional stages which conduct us 


from the one group to the other. Thus we find certain 
specimens in which the corailites, cither throughout the entire 
eorallutn or merely here and there, have their visceral cham¬ 
bers quite free from the darker material. Even in such 
specimens (PL XV. figs. 5, 6, and also woodcut, fig. A) wo find, 
however, that the walla arc not uncommonly slightly tliick- 




Fig. A. A few cells from a slide of It. stromatoporouka, Room., taken 
from a part whore the \iwceral elmmWs uf the corallites are tilled 
only with clear crystalline ealcite, and the walls aio only slightly 
altered. Fig. B. A few colls from another part of the same slide, in 
which the radiating crystalline structure is incompletely developed, 
the walls of the coralliles being still discernible and the visceral 
chambers partly unaffected (filled with matrix). Fig. C. A few 
ceils from another part of the same slide, in which the walls are still 
to be seen, but tue crystallization haw assumed its characteristic 
Stellate form. Fig. 1), Another part of the same slide, in which 
the walls of the tubes have become completely obliterated, and we 
see only the dark stars, the centres of the-e corresponding with the 
centres of the visceral chambers. Fig. K. A few cells from a slide 
of another specimen, in which the walls are left, and the rays of the 
crystalline stare are soon cutting through the walls, and thus uniting 
with contiguous stars. Fig. F, Part of a vertical section of the 
same, completely crystallized; and tig. G. Another vertical section 
incompletely infutrated : v, dark lines representing the axes of tlic 
visceral chambers : w f faint vertical lines, representing the walls of 
the corallites} 7*. portions of the visceral chambers infiltrated only 
with clear caleite, and still showing tabul®; <?, calicos. All the 
figures are enlarged twenty-four times. 


S20 Dr. H. A. Nicholson and Mr. A. H. Foord on a 


ened, while a more or less conspicuous crystalline structure of 
the wall is almost always developed. This crystalline struc¬ 
ture is shown in two ways. In the first place, the walls of the 
corallites, as scon in either horizontal or vertical sections, 
exhibit dark and light patches, often angular, and sometimes 
very regularly disposed (PI. XV. fig. 7 a, and PI. XVII. 
tig. 3), the cause of this being clearly the different orientation 
of the calcite crystals traversed by the plane of the section. In 
the second place, contiguous visceral cavities are seen in trans¬ 
verse sections to be united by dark lines or bars which run 
transversely across the walls and are sometimes very regular 
in their arrangement (PI. XVII. fig. 3). These bars are the 
beginning of the radiate crystallization w hich ultimately gives 
rise to the u stellimicam 99 structure. 

In other specimens, again, or in particular parts of a speci¬ 
men, we find the radiating crystalline structure further deve¬ 
loped, a zone of radiating crystalline fibres now lining each 
corallite, but the walls of the corallites still remaining visible 
(woodcut, fig. B). This lining may be so thick as to leave 
open only a small central space in each corallite (PI. XVI. 
fig. 5), or it may extend quite to the centre of the corallites. 
in which case each tube is filled with a more or less marked 
crystalline stellate mass (PI. XVI. fig. 3, and woodcut, fig. E). 
t The next stage is the more or less complete obliteration of 
the walls of the corallites. This sometimes takes place 
while the central portion of the visceral chamber is yet unin¬ 
filtrated (PI. XVI. fig. 2 a). More commonly the obliteration 
of the walls is accompanied by the complete infiltration of the 
corallites, in which case there is developed the typical “ stelli* 
mica ns 11 structure previously described (PL XVL fig. 2> and 
woodcut, fig. D). 

Vertical sections show much the same difference* in the 
extent of the infiltration and subsequent crystallization by 
which they have been affected; but the walls are usually less 
easily recognizable in these than in transverse Sections 
(PL XVI. fig, 1 c, and part of figs. 4 and 6 ; PL XVII. fig. 4). 
It is usually the case also that the tabulae have been completely 
obliterated: but in most sections we may find here ana there 
smaller or larger portions of the visceral cavity—always occu¬ 
pying the centre of the cavity—to which the infiltrating 
material, owing to some local cause, lias not penetrated, and 
in which we meet with transparent calcite intersected by the 
remnants of the tabulae (PL XVI. figs, 1 e and 7, PL XVII. 
fig. 4, and woodcut, fig. G). This fact, among others, would 
show that the stellate crystallization has struck inwards from 
the walls towards the centre of the tubes, and not vice 
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The only other point in connexion with this singular crys¬ 
talline structure with regard to which a few words may be 
said is as to whether or not a similar structure is ever deve¬ 
loped in li. crinalu as well as in R. stromatoporoides. Con¬ 
sidering that these two species are very closely allied and that 
they commonly occur in association, wc should expect that 
such a purely inorganic change as that which induces the 
<{ ateOimicans ” condition would equally affect both these 
forms* As a matter of fact wc think it probable that of the 
many specimens in the u stellimicana ” state which we have 
examined some are really referable to if* crinalia , Schliit., 
and not to if. stromatoporoides , lioem. As, however, the 
induction of this condition more or less extensively obliterates 
the normal structures of the coral, we are not prepared to 
assert this positively. We do meet, however, with u atelli- 
micans ” specimens in which the tubes are decidedly larger 
than they are in the majority of examples (see PI. XvlI. 
fig. 1), and it is not improbable that these represent examples 
of R. crinalu which have undergone this peculiar process of 
mineralization. Wo have, moreover, a specimen from the 
Devonian rocks of Devonshire consisting of two superposed 
colonies which presumably belong to a single species, and of 
which one colony is in its normal state, while the other is in 
the extreme form of the u stellimicana ” condition. The un¬ 
altered colony (PI. XVI1. fig. is undoubtedly R . crtnalis, and 
the u stellimicana ” colony (Pi. XVII. fig. 5) is probably the 
same, though its tubes are certainly not so large as those of 
its fellow* 

Initially, we cannot pass over without remark the singular 
tubercles which are commonly developed in I?, stromatovo- 
roides at the angles of junction of the corallites (PI. XVI. 
figs. 1 a, 3, and 5). These structures are something like the 
u acanthopores ” of the Monticuliporoids, but are uudoubteAly 
of a different nature. They are best seen in specimens in the 
u stellimicana ” condition, when the walls are not completely 
destroyed; but there are indications of their presence in even 
normal examples of the species. Weave inclined to think* 
however, that they are merely the result of mineralization 
affecting in some peculiar way the thickened angles of junc¬ 
tion of the tubes* 

Formation and Locality . Abundant in the Middle Devo¬ 
nian of Gerolstein, in the Eifel, where it occurs in all ita 
forms. Rare in the Middle Devonian of Teignmouth, 
Devonshire. 


Ann. cfe Man. N. Hist . Ser. 5* Vol . xvii. 


36 



989 On a new Genus of Devonian Corah. 

Bkaphidopom ? ap. (PL XVII. figs. 7-10.) 

We have seen that both i?* crinalie , Schlttt*, and R. stro- 
matoporoides, Room., occur in the Devonian rocks of Devon* 
ahire. We have here figured slides of two other examples of 
Rkaphidopora which we have from the same formation and 
which we are unable to identify with certainty. One of these 
(PL XVII. figs. 7 and 8) exhibits rounded thick-walled tabes, 
intersected by complete* horizontal tabula*, but apparently 
without septal spines. The diameter of the tubes is on an 
average about a third of a millimetre. The specimen from 
which these slides were taken was collected by Mr. Champer- 
nowne in the Middle Devonian Limestone of Dartington ? and 
forms a mass of considerable size. The specimen is highly 
mineralised, and the absence of the septal spines may be due 
to this. It is not improbable, therefore, that this is ouly an 
altered example of R, crinalis , Sckliit. * 

The other specimen to which we refer (PL XVII. figs. 9 and 
10) is from Teignmouth, and agrees with the preceding in the 
general dimensions of its tubes and the apparent absence of 
septal spines. Its distinguishing feature is the angularity of 
the corallites and their comparatively irregular shape. This 
specimen also is much mineralized and does not admit of 
positive specific characterization; it cannot even be stated 
with certainty to belong to the genus Rftaphidopora at ail. 

EXPLANATION OF PLATE XVII. 

Fig, L Part of the vertical section of a double colony of R, crinolin, 
Schlut. (h), enlarged twelve times, m which one colony is 
normal and the other is in the “ sUllimtcans 19 state, This may 
be onlv an example of RMromatoporoides, Roem., with unusually 
large tubes* Middle Devonian, uerokteiu. 

Fig, 2. Part of a tangential section of R. stromitoporoide*, Roem*, in the 
t% uteUimicam ” state, enlarged twenty times. The tubes are 
below the average size. Middle Devonian, Geroktcin, 

Fig, 3. Part of a tangential section of R. slrotncttopQj'mckz, Roem., en¬ 
larged twenty-four times. The walk of the corallites am highly 
crystallized, and are completely fused with their crystalline 
lining, no longer appearing as distinct structures in the portion 
of the section figured. The centres of the visceral cavities are 
still unobliterated, and they are joined by regular radiating lines 
the result of stellate crystallization. Middle Dev onian , Gerol- 
atein. 

Fig 4. Vertical section of a specimen of R, stromatoporoitk*. RoSta* 
which is wholly in the “ giedimicans ” state. It consists of 
several superposed colonies, of which the lowest has tubes of 
much larger size than the others, and may belong to Jfc crmak$ 
Schliit, Enlarged twelve times. Middle Devonian, GerOl- 
stein. 
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Fig. 6. Tangential motion of a epeetmen of & ormolu, Schhrt (?), an* 
Urged twelve times, from the Middle Devonian of Teignmouth. 
The specimen conaiflta of two superposed layers or colonies, of 
which one is in the li steUimicans state, while the other is 
normal. The former is here figured. 

Fig. 6 , Vertical section of the normal-layer of the specimen just rafhned 
to. The tubes in this layer are larger than those in the layer 
presented m fig. 5, and certainly belong to jR. crinuli*, 

Fig. 7 . Tangential section of Rhaphidopora cnnalis , Schlut. (P), from the 
Middle Devonian of Dartingtmi (eoll. A. Champernowne), en¬ 
larged twelvo times. 

Fig. 8. Vertical section of the same, similarly enlarged. 

Ftg. 9. Tangential section of Rhapfudopora {?) sp., from the Middle 
Devonian of Teignmouth, enlarged twelve times. 

Fig. 10. Vertical section of the same, similarly enlarged. 


L .—Additional Remarks on the External Aspect of the Tunny. 
By Prof. W. C. M'Intosh, M.D., LL.IX, F.K.&, &c. 

The head and some other parts of the specimen of Orcynm 
thynnus mentioned in the * Annals ’ for April were reserved 
for a subsequent communication, and hence no special allu¬ 
sion was made to the teetlu These of course occur on the 
vomer, in which respect, as my friend Mr. Day (whose valu¬ 
able and long-continued labouis amongst the fishes of our 
own and foreign countries would alone command respect) 
says, it differs from such as the bonito [Thynnus pelamys ), 
a very good example of which was caught near St, Andrews, 
and is now, thanks to Dr. J. Moir, in the University Mu¬ 
seum. Mr. Day’s drawing of the teeth was not specially 
alluded to otherwise than by the general statement that “ the 
teeth are somewhat fancifully lepresented in all the figures/’ 
The facts are that in his plate about eighteen or twenty teeth 
occur in a lateral view along the premaxillae and maxillae, 
and about fourteen or fifteen m the mandible. In the adult 
mala about fifty occur in each of the series above mentioned. 
A similar criticifin applies to his illustration of the den¬ 
tition of the bonito. I know it is very difficult to give an 
idequate representation of such a range of small teeth in a 
figure of the size of Mr. Day’s, and only allude to this to indi¬ 
cate that accuracy was the sole aim of my remarks. 

In regard to the dorsal spines * there is a decided diver¬ 
gence between the figure in Day’s * British and Irish Fishes 1 
and the example at St. Andrews, since the first spine is much 

* These are thirteen in number. 
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more powerful—broader at the base and hence more rapidly 
tapered* Unfortunately Mr. Day does not state (and this is 
important) whether his figure is taken from a small or a large 
example, since the relative proportions between the length of 
the spines and the depth of the body probably undergo changes 
during growth. The first spine is one which even the unini¬ 
tiated would call powerful. Another way of looking at the 
comparative lengths of the spine and other parts than that 
adopted by Mr. Day is 4o measure it (the spine) accurately 
by compasses in the figure in the * British and Irish Fishes/ 
and then pass the compasses downward over the body, when 
it is found that at the second sweep of the instrument the free 
tip slightly exceeds the ventral outline. Iu the fresh example 
here nearly three such steps were necessary to dear the ven¬ 
tral margin. 

If the premaxillary and maxillary region in the recent 
animal be measured with calipers, and the instrument then 
be turned backward to the opercular margin, the observer will 
find that two steps require to be taken to reach the latter 
(opercular margin). If this be done in Mr. Day’s figure it 
will be found that the second sweep of the compasses exceeds 
the opercular margin by about a fourth. The measurements 
in the case of the “ snout ” and the u eye ” mentioned by 
Mr. Day give the results he states, though in his figure the 
distance exceeds 2$ (that for the larger example in the British 
Museum). The eye in the figures is as stated in my paper 
when compared with the fresh example. Further, if a vertical 
line be drawn along the posterior margin of the operculum, 
it will be found to approach the first dorsal spine too closely 
in Day’s figure, thus additionally demonstrating what was 
mentioned with regard to the head. A reference to Mr* 
Couch’s figure will also clear up the situation on this point, 
as well as bring out the fact that the origin of the pectoral 
is considerably in advance of a vertical Tine from the first 
dorsal spine, instead of being touched by it, as in the * British 
and Irish Fishes.’ Couch, it is true, save in his description 
that the first dorsal begins nearly above the origin of the pec¬ 
toral ; but his figure more closely accords with nature in this 
respect. 

The relative positions of the second dorsal and the anal fins 
may vary; but such cannot be allowed to rest on facts derived 
from stuffed specimens. If it were so, the novelty of the 
origin of one pectoral in front of the other could in the same 
manner be stated of the bonito in the St. Andrews University 
Museum. In the tunny so characteristically was the Anal behind 
the vertical line frota the posterior base of the second dorsal* 
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that in severing the trunk by a vertical incision for convenience 
in maceration the second dorsal fin remained on the anterior, 
the anal on the posterior moiety. If a reference be made to 
Couch’s figure, this feature will be apparent at a glance; and 
the author had the advantage of familiarity with fresh speci¬ 
mens. The shape of the pectoral fin in Mr. Day’s figure, as 
well as that of the anal, aoes not correspond with that in the 
fresh sjHicimen ; and as the pectoral in the stuffed bonito in 
the museum here agrees with the riatter, it is probable that 
the taxidermist has dragged out the inner rays too prominently 
in the specimen figured. 

No allusion has been made by Mr. Day in his rejoinder to 
the finlets, which deviate from nature in contour and charac¬ 
ter not only in his figure of the tunny, but likewise in the 
bonito; and since the character of these fins is apparently 
more or less uniform, perhaps the illustrations of the albacore 
and pelamid may also be included in the criticism. An iso¬ 
lated figure of one of these is given in the plate formerly 
alluded to *, and, moreover, they were carefully photographed 
when fresh. The taxidermist has had some trouble (or else 
the skin and its appendages must have been very pliant) to 
get these organs into the u taut ” and wholly unnatural 
position represented in the figures criticised!. Considerable 
force could not accomplish this in the specimen at St An¬ 
drews even after five month’s partial maceration. 

Mr. Day refers to the accidental placing of hubalis instead 
of scorpius opposite the title u The Short-spined Cottu8 } ” on 
p. 433 of the ‘Annals’ for June 1885. He is probably 
unaware that the 41 correction ” he alludes to existed in print 
a month or two previous to June 1885, and was issued t 
about the time the paper he notices was published; indeed 
the slip must have occurred when copying from the proof Of 
the former. Moreover, in the paper in the 4 Annals ’ the title 
( C . scorpius) occurs in the explanation of the plate. 

The foregoing remarks will show that it is hazardous to 
rely on a stuffed animal unless special -precautions, by photo¬ 
graphs and otherwise, be taken in the preparation, ana that 
plate xxxv. of Mr. Day’s 4 British and Irish Fishes ’ does 
not adequately represent nature. 

4 Vide Fourth Annual Report of the Fishery Board for Scotland. 

t Subsequent desiccation may have increased the effect, though it ha$ 
not dene so in the bonito at St. Andrews. 

| Third Report of the Fishery Board for Scotland, p, 59. 
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LL —On the British Weavers, the Bib , and the Poor* Cod* 
By Fkanois Day, C.I.E., F.L.S., &c. 

In last month’s number of the 1 Annals and Magazine of 
Natural History,’ Prof, M‘Intosh, Superintendent of the 
Marine Laboratory at St. Andrews, propounded the two 
following opinions : that it is possible tne lesser and greater 
wee vers (Trachinus vtpera ana T, draco) are only the young 
and adult stages of one species: also that the Godm minutu* 
is the young of the bib or G. lu&cus. As in that paper 
some of my views are discussed, I have thought that a short 
reply to the article may be desirable. 

1 do not propose entering into the history of these two 
forms, of which the greater weever, Trachinua draco, up to 
the time of Gmelin’s 1 Linnaeus ’ (ed. 12), was considered a 
species, and the lesser weever was deemed the same fish or 
merely a variety, but which latter figured in Willughby, 
1686, and Ray, 1713, as a distinct species, while Duhamel, 
in France, clearly laid down the reasons why it ought to be 
so looked upon. Since then every British and French author 
who has studied ichthyology has recorded both as species. 
Specimens of each have been found containing eggs; Couch 
was so fortunate as to possess a young one of the larger form 
only three quarters of an inch in length; while there are cer- 
tain structural differences between T. draco and T. vtpera ; 
and 1 would suggest whether it is not possible that the better 
plan would have been to obtain the intermediate forms before 
giving publicity to the theory that one was the young of the 
other, and that without proof. 

If we turn to the works of Cuvier and Valenciennes, Yaiv 
rell, Couch, Gunther, Moreau, and my own, we find the fin* 
rays thus recorded :—Trachinus draco , or the greater weever: 
dorsal from 29 to 31 rays, anal from 30 to 34 rays; T, vtpera^ 
or the lesser weever: dorsal from 21 to 24 rays, anal from 
24 to 26 rays. No intermediate numbers, so far as I am 
aware, have been enumerated from British specimens; and 
without such gradations (not the result of hybridisation). a* 
without showing sexual differences, 1 think it is unsafe to 
conclude that the larger form is merely the adult of the smaller 
species. 

The difference in the absence of spines above the orbit in 
the smaller form and its greater depth In proportion to its 
length “are given as distinctions which it is possible dis¬ 
appear with age.” As the supraorbital spines are absent from 
the smaller specimen, but seen in the larger, it is somewhat 
unlikely, not impossible, that they first appear in the older 
fish: but the reverse is tne general rule, spines about the head 
in tne young Acanthopterygians becoming blunt or even 



the St\ and the Poor-Qpd. tS$f 

disappearing in the adult, aa seen in Servant*s } Lut%anm } &c, 
I omit further reference to the great difference in the propor¬ 
tions of the depth of the body and length of the head in the 
two forme, as I)r, McIntosh suggests such may be due to age. 
But can any fish in our waters closely allied to the weavers 
be pointed out wherein soft rays invariably increase in number 
with age or size of the specimen in both the dorsal and anal 
fins, forming a fair reason for supposing that such may be the 
case in the weevers ? 

As regards the larger fish being taken in deeper water, this 
of itself is no criterion as to specific difference. The eggs or 
very young fiy of forms in which the ova float, as in the 
weever, as well as the larger examples of the fish, will most 
probably be found in deep water, as in other marine fishes; 
rat I have personally seen the greater weever brought on shore 
in a seine-net and trawled by a shrimper. 

Ogilvy asserts that the greater weever is not found in 
Ireland^ where the lesser weever is not unfrequent, and several 
naturalists have believed that this latter form is more partial 
to the colder north than is the former. How I>r. JVPIntosh cah 
advance that u a perusal of Dr. Gtinther’s accurate and careful 
remarks on the two forms above mentioned strengthens the 
views just expressed,” I fail to perceive. Dr. Gfintber 
observed, u On the British coasts two species occur— T. draco. 
the greater weever, attaining to a length of 12 inches, and T. 
vipera , the lesser weever, which grows only to half that size 1 ’ 
(* Introduction to the Study of Fishes,’ p. 464). 

Prof* M'Intosh (follou mg Winther, 1879) considered a that 
what has been described as the poor- or power-cod (Oadus 
minutm) by several authors is only the young of the bib/’ 
Continuing that u alarge series from various parts of the British 
seas leaves little doubt as to the identity of the two forms. It 
would appear that the confusion in regard to this species has 
partly arisen from an examination of preserved specimens.” 

Dr. Gtinther remarked of the bib, G. luscus, that u the 
ribs of this species are proportionately longer and stronger than 
in the ” G . minutus, &c. Personally t should have liked to 
have examined more specimens; as it was, I compared examples 
of the two forms of the Same length, and found that in the G. 
minutus the anal fin did not commence nearly so fat forwards 
as in the Kb. in which latter the vent was placed below the 
anterior portion of the first dorsal fin, whereas in the G. 
minutm it was much further back, being below its last rays. 
But if these variations are not persistent, and the two forms 
pass insensibly one into the other, the differences may be 
sexual or accidental, and a detailed account of the intermediate 
links would be desirable, until the appearance of which I will 
defer my further criticism. 
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LIL —Notes on Synonymy of Australian Lepidoptera described 

by Mr . HosenMock. By E. Meyrick, B.A., F.E,S. 

In tlie f Annals and Magazine of Natural History’ for 188$ 
(vol. xvi. pp. 376-385, 421-443) is a paper on Australian 
Lepidoptera by Mr. Rosenstock, which requires a good deal 
of correction in order to make it available for scientific use. It 
appeared to me therefore desirable to embody in a short note the 
principal alterations which require to be made in respect of the 
Geometrina and Microlepidoptera, to which most of nay atten¬ 
tion is given. I may add that, as Dr. Lucas (the collector of 
the insects described) has placed in my hands types of the 
greater number of his species, I am enabled in most cases to 
speak witli confidence of the identification of those described by 
Mr. Rosenstock, of which the descriptions are not always suffi¬ 
ciently precise. Mr. Rosenstock expresses an opinion that I 
have overlooked descriptions of several species, and in some 
cases (only one is mentioned) described neuration wrongly; 
this is possible enough, but by reference to the notes hereafter 
following it will be seen that in every instance quoted he is 
mistaken. 

Mes8<iti8 9 Walk., is stated to be distinct from Endotricha , 
but no points of difference are given; without these it is ob¬ 
vious that no attention can be paid to the assertion. The 
Species (E. pyrosalis ) Gn.) agrees with Endotricha in every 
character known to me, as I ha\ e elsewhere pointed out. 

Scopula segestusalis , Walk., is, as admitted, too much 
worn for recognition, and was intentionally neglected. I 
should add that my paper on Australian Pyralidina did not 
profess to be exhaustive, and that several probably good 
species described by Walker were purposely omitted for want 
of specimens for examination. 

Isopteryx nitidalis , Walk. Stated to be overlooked by me; 
it will be found in the genus Mu8otima ) and has no connexion 
with Isopteryx. 

Scoparia pusilla , Roe. I have not seen an authentic specie 
men, and cannot recognize this, but think it may probably be 
& spelcea, Meyr. ^ 

The genus Thalaina, Walk., is placed (following Walker) 
among the Liparidse; it belongs to the Boarmiadse, 

The species included in the genera Fidouia , Fanayra f and 
Dasyuris have in no instance any connexion with those 
genera. 

6\ lucidulata , Walk., is stated u to present all the cha- 
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racters ” of Chrysolarentia , Biitl.; these are c( e fi n ed by 
'Butler to be that the fore wings are “ rather more acute ” 
(than in Larentia , but the difference is imaginary), and that the 
bind wings are %i usually yellow ; 99 it is impossible to regard 
this as a generic characterization. 

Euholia undulata y Ros., is a species of Cephalissa, 

The specimens identified (probably quite correctly) as 
Coremia permissata y Walk., and C . regulata , Walk., are 
(according to Dr. Lqcas’s types) both identical with Epyaxa 
subidaria , Gn, 

Coremia 1anguescens y Rob., is a species of Cepkalissa . 

Diplyohophora ochracealts , Walk. Mr. Rosenstock appears 
to have overlooked my correction of the synonymy of this. 

Tkinasotia auranHuca y Meyr, This identification is in¬ 
correct, unless Dr. Lucas mixed the two species, which is 
improbable, as l 1 . aurantiaca does not to my knowledge 
occur south of the Hunter River: the species intended is 
(according to Dr. Lucas’s specimen) TAnvittella , Don. Both 
are correctly referred to the genus Uednota. 

Sorocostw vetustella , Walk. Stated to be quite overlooked 
by me, and described as a new genus of Crambidse; it is, 
however, a Nola (Lithosiadai), and was of course intentionally 
omitted; it was described by Zeller again under the name of 
Eola strictalis (Verb, zool.-bot. Ges. Wien, 1872). 

Erionophora ruptella , Walk, (quoted under Ancylolomia). 
Mr. Rosenstock lias overlooked my reference of this species 
(confirmed by Zeller) to the Noctuina. 

Tortrix leucaniana y Walk. This reference is certainly 
erroneous; the species intended is 7\ glaphyrana y Meyr. 
2\ leueaniana is confined to New Zealand, without doubt, and 
could not be mistaken for T. glaphyrana by any one well 
acquainted with both (I have seen both in thousands), though 
the females are very similar, as in all the allied species. 1 
have seen Dr. Lucas’s types. 

Bondia nigella y Newm. It is asserted, on the strength of 
the examination of one specimen, that veins three and four 
of the hind wings are from a point, and not remote, as stated 
by me* 1 have again examined the six specimens which I 
possess, and find that in ail the veins are remote, as I origin 
nally stated, though to a variable degree; hence, while Mr. 
Rosenstock’a observation may be quite correct, it fails to 
prove that mine was incorrect; the just inference is either 
that the one specimen was exceptional, or that the species 
Varies more than was at first observed. 

Tinea Jraudulem y Roe. This specific name must positively 
be written frauduienta } the form adopted being a frightful 
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solecism.* The species is a good one, but it is not atme Tineas 
it belongs to a new genus allied to Tinea } but distinguished 
from it (as correctly indicated by Mr. Rosenstock) by the 
antennre, which are as long as the fore wings. I propose for 
this genus the name Chrysoryctis ; to it may be referred also 
(Ecophora irruptella } Walk, (nec Zell.),and Incur varia pure tla. 
Walk., and I have several other species. 

Adda dirymlamprella , Ros. This appears to be Nemotois 
sparsellus y Walk., of which Adda laurdfa y Newm., is also a 
synonym ; it is a true Nemotois , not an Adela . 

Hypertropha divitiosa, Walk. This was not overlooked by 
me, nor again is it a distinct species (I have compared Walker’s 
type) ; it is identical with desumptana , Walk., of which (as 
I have noted elsewhere) tortriciformis , Gn., is the oldest 
name. 

Eulechria leucopsina, Ros. This is a synonym of Pelto- 
pliora atricolltSy Meyr. 

(Ecophora apertella 9 Walk. I have not seen a specimen of 
what J)r. Lucas sent; but I have no hesitation in saying that 
it was not the species named, which is a yellow species of 
(Ecophora , peculiar to New Zealand; probably the insect 
intended is not a true (Ecophora . 

Philobota athUtica , Ros. This is a synonym of Omsym 
annularis , Meyr. 

Without entering into the subject of the other groups, 
I may say that Discophlefna Lucasii , Ros., is the female oi 
Z>. catocalina , Feld.; the affinities of this curious insect need 
not be discussed heie. 

To this list of criticism* I should, in fairness, add that 
some genera and species appear to have been so carefully ex¬ 
amined (considci ing the imperfect material available) that it 
is a pity the same attention was not bestowed upon all. 

The King’s School, Parramatta, N. S. W. 

April 8,1880. 


L11I .—Contributions to a Knowledge of Malayan Entomolmv. 
Part V. By W. L. 1)istakt. 

The following descriptions arc of butterflies received from 
the Malay Peninsula, an area which possesses a particularly 
rich Rhopalocerous fauna, and one which continually exhibit# 
novelticB in almost every collection. * 
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BHOPALOCERA. * 

Fam. Hymphalid®. 

Subfam. Satymiitjb , 

Elymnicus abrisa , n. sp. 

Male- Wings above dark obscure indigo-blue, posterior 
wings with a large submarginal pale bluish patch. Wings 
beneath glossy brownish, much mottled with paler strigce; 
anteiior wings with the basal half of costal area and apical 
margiu caetaneous, and with a large triangular pale subapical 
patch ; posterior wings with a subcostal castaneons patch, a 
pale stramineous spot between the subcostal nervules, and the 
outer half of wing with the ground-colour pale violaceous and 
having a few small submarginal spots. Body and legs more 
or less concolorous with wings. 

Exp. wings 70 millira. 

Hal k Province Wellesley (coll. Dist .). 

This species is allied to the E. sumatrana , Hew., from 
which it differs by the pale patch on the upper surface of the 
posterior wings, and by the subcostal stramineous spot be¬ 
neath. 

An unlocalizedand unidentified specimen in the Hewitsonian 
collection is clearly the female of this species, and also differs 
strongly from the corresponding sex of E . sumatrana. 


Fam. Lycaenid®. 

Logania srtwa } n. sp. 

Wings above violaceous white; anterior wings with the 
costal margiu spotted with fuscous and the apical area (not 
quite reaching to outer angle) dark fuscous; posterior wings 
with the fringe spotted with fuscous. Wings beneath fuscous- 
brown with darker blotches, and irrorated and speckled with 
grreyish white; this whitish coloration is most prominent on 
the anterior wings at apex and outer angles; and on the 
posterior wings it appears as an irregular broad Bubcoetal 
Streak, the posterior wings are also more darkly marked than 
the anterior. Body above brownish, beneath greyish; legs 
Verv pale brownish with dark aunulations. 
wings 24 miiiim. 

Sab, Malacca {call. Staudinger). 


Zizera ? * usta , n. sp. 

Wings above violaceous brown. Wings beneath greyish 

*1 place tide species provisionally in the genus Zizera, from which it 
differs by having the first subcostal nervnle Completely anastomosed 
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ochraceous ; anterior wings with two contiguous fuscous spots 
at centre of cell, a fuscous discocellular spot at end of cell, 
and five spots of the same colour in a curved submarginal 
series ; posterior wings with two large black spots near costal 
margin, the outermost with a small fuscous spot beneath it, 
a small fuscous spot in cell, and a discocellular streak of the 
same colour at end of cell, ami with the following blackish 
spots :—one beneath and near base of cell, two near abdo¬ 
minal margin, one near anal angle, and four in a curved series 
beyond cell, and with a double series of pale fuscous, linear, 
submarginal spots ; fringe of both wings fuscous. Body ana 
legs more or less concolorous with wings. 

Exp* wings 20 millim. 

Hat). Malacca (coll. Staudingcr). 

Polyommatus bogus, n. sp. 

Female. Wings above closely resembling those of the same 
sex of P. bceticus . Wings beneath pale brownish ochraceous, 
with the following linear brownish fascim margined with 
greyish both wmgs with two at end of cells and two sub¬ 
marginal fascia?, the innermost broadest; posterior wings 
with two large, marginal, blackish spots, containing a few 
scattered greenish scales and inwardly margined with pale 
reddish ochraceous, separated by the lower median nervule. 
Body above more or less concolorous with wings, beneath with 
legs greyish white ; legs more or less streaked with brownish* 

Exp. wdngs, $ 30 millim. 

Hub . Province Wellesley (Birch, coll. Distant ), 


BIBLLOGK APHIC AL NOTICE* 

Memoirs of the Geological Survey of India. Palmntologia Indica, „ 
betng Figures and Descriptions of the Organic Remains procured 
dining the Progress of the Geological Survey of India , Bor. iv. 
Indian Pretertiary Vertebrate. VoL I. Part 5. The ReptUia 
and Amphibia of the Maleri and Denwa Groups . By B. JL.TX>BXKim, 
B.A., P.G.B., With 0 plates. Calcutta: Geologiottl Survey 
Office. London: Trubnor Sc Co. 1885. 
llxpmiAx fossils have been obtained from the Maleri rocks of India 
in two localities, Maleri (about thirty miles north of the Godaveri, 
in the central provinces) and in the coal-field of South Bewail. The 

with the costal nervure. The typical specimen, howe\ er, is not only 
unique, but also not my own property, thus preventing that detailed 
structural examination which is necessary for exact generic determination, 
but which is liable at the same time to injure the specimen, 
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Age of these beds is determined as Upper Trias. The fauna described 
includes Ifyperodapedo n Huosleyi, a species of Beta don, Paramchus 
J Bisl&pi, a Dinosaur, a Maetodon&auras, and - some other forma. 
Myuerodapedon, as originally described from Scotch specimens, had 
a skull about 7 inches long and 5 inches wide ; but the new species 
is estimated to have had the skull 20 inches long and a skeleton 
fully 17 feet in length. The evidence for the existence of this 
animal consists in bones of the skull, vertobrae, and bones of the 
extremities. The most important remains are the palato-maxillary 
bones, some of which arc of about the si/e of those of Hyp6ro- 
dapfdon Gordoni. 

But in the largest specimen the palatine teeth consist of three 
main rows, with a few teeth indicating a fourth row. TUo first 
row of maxillary teeth is regular in arrangement, but the oxternal 
rows aro so irregular that the number of rows cannot be counted, 
though it appears to be six. In all essential characters the resem¬ 
blances of this typo to Hatteria are romarkablo. There are frag¬ 
ments of mandible which also show characters like those of Hat- 
teria, and the worn condition of the teeth in mandible and skull 
indicate a backward and forward motion of the jaw. The teeth 
penetrate deeply into tho bone ; those which border the palato¬ 
maxillary groove of the skull were worn down by the marginal 
rows of mandibular teeth, and the second and third rows of palatine 
teeth were worn by the lateral mandibular teeth. 

The thoracic vertebree show articular surfaces for the interver¬ 
tebral wedge-bonos or intercentra, such as characterize Hatteria 
The neural arch, however, was not anchylosed to the centrum $ it 
carried the dorsal half of the tubercle for tho rib. 

Considering the largo sizo of the animal, it is remarkable that 
the correspondence to Hatteria should extend to the sacral vertebrae, 
the shoulder-girdle, humerus, ulna, ilium, and other bones, which 
are provisionally referred to this genus on account of the resem¬ 
blance to that typo. 

Mr. Lydckker remarks that the presonco of the median ridge in 
the palato-m axillary bones of the remains from South liewah majr 
perhaps indicate a distinct species from that found at Maleri. 

The Ifypcmlapedon Huxley i is distinguished from the British 
species by its largor size and by having a greater number of rows 
of teeth in the maxillary than in the palatine bone. This condition 
is the reverse of that seen in Hyperodapedon Gordoni , Other dis¬ 
tinctive characters are the triangular cross section of the teeth of 
the first rows of the palatine and maxillary series, the absence of 
teeth on the inner surface of the palatine bone, and a steady increase 
in size of teeth from the front to the back of the jaws. 

The author considers that the characters of the fossils described 
indicate a genetic connexion between the Rhynchooephalia, through 
Endothiodon, and the more typical Anomodontia. The well‘deve¬ 
loped articular ends of the limb-bones are taken to indicate that these 
animals lived on land. 

The specimens referred to Belodon were found at Tiki, in South 



584 


Miscellaneous* 


Rewah. They consist of a basiocoipital and basisphenoid, with 
minute fragments of the maxillary bone and a dorsal vertebra* 
The evidence of the genus Parasuchus, a crocodilian type from 
Maleri, consists of similar remains rather better preserved, and 
includes the articular part of the quadrate bone, a fragment of the 
prom axillary, and what the author regards as dermal scutes. It is 
considered that some other fragments indicate a Dinosaur ; but the 
remains are not of that conclusive character that might be desired, 
consisting of a fragment of a dorsal vertebra of Teleosaurion type, 
a caudal vertebra, aud a phalange. The phalange has a more 
Dinosaurian aspect than the other bones. There are some teeth, 
referred to the same type, which resemble the hinder teeth of Belodon 
as well as Thecodontomurus . 

The remains of Mastodomaurus are said to consist of the right 
supratemporal bone found m the Denwa group, on the Donww 
river, in tho Batpura district. Other fragmentary specimens arc 
stated to be allied to Metopia* of Von Meyer and Capitos/mnu of 
Munster. A portion of a maxillary bone shows teeth with folded 
enamel, each having a quadrate base with a pulp-eavity. There are 
also fragments of cranial bones, mandible, aud vertebra?. All these 
remains are of so fragmentary a character that more than ordinary 
courage was needed to refer to them at all, and tho conclusions 
adopted arc necessarily speculative. The volume concludes with a 
list of memoirs which relate to those fossils, followed by a synopsis 
of the Pretorliary Indiun Yortebrata. 


MISCELLANEOUS. 

Some new Infusoria from American Fresh Waters, 

In the 1 Annals 9 for February last, under the abotfs title, the present 
writer published au article iti which a new genus of Infusoria was 
formulated with the name Diplomastax , the word Diplomsstoma, 
which I had selected aud written in my MS., having been oancolled 
by the Editors under a misapprehension for which I g^re them one 
excuse, it scorns, by my mistake in writing “ Diphmastax *' in the 
explanation of the plate, aud another by deriving Diplomestoma In 
an utterly impossible way, according to the editorial note in the 
April number of the magazine. Therefore, since Diplomastax is 
preoccupied and the derivation of Diphmestoma is offensive to the 
purist, I withdraw it and substitute the name Datlasia , in honour of 
Mr. W. S. Dallas, F.L.S., Assistant Secretary of the Geological 
Society, to whom it affords me much pleasure to dedicate the genus, 
the name of the species described thus becoming DaUaeia frontatu 
instead of Diplomutoma frontata . 

*Dr. A. C* Sxoiraw. 


Trenton, New Jersey, U.S* A. 
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On Entamscus msenadis, By M, A. Gixbd* 

Almost at the moment when I made known the existence on the 
French coasts of the Entoniscus parasitic upon Pachyyrapsus mar- 
momtus , Fab,*, P. Fraisso met with this curious Isopod in the Bay 
of Naples, that is to say in the locality where it was discovered in 
1787 by Cavolini. Fraisse further stated t that he had found the 
same parasite in Carcinus matnas, but he did not establish the cor¬ 
rectness of this determination by the comparative examination of 
the embryos, which furnish the best specific characters in creatures 
which are so profoundly modified in the adult state. As I had 
observed at various points on the shores of' the Channel embryos of 
Entoniscus which had strayed into the incubatory cavity of SaccultniL 
Oarcini , 1 repeatedly sought for Entoniscus in Carcinus mamas, 
but always without success, notwithstanding the great number of 
crabs which were sacrificed for this purposo. 

I have been more fortunate this spring, and the first crab which 
I opened at Wimereux furnished me with a fine Entoniscus , the 
ovigerous lamellae of whioh contained perfectly mature embryos. 
The infested Cai'rinus mamas was a female of middle size, bearing a 
Saoculina tho incubatory cavity of which was empty. The Ento - 
merits was placed on iho loft side of the orab, in the midst of the 
hepatic caeca of its host. 

This Entoniscus, which I shall call Entoniscus macnadis , is very 
distinct from JShtomscus Cavolinii, The liquid which circulates in 
the vessels contrasts by its red colour with the orange-yellow ground 
of the ovarian mass. Tho ovigerous sac, or, to be more exact, th©’ 
mass of embryos ready for exclusion, presents a mauve-grey colora¬ 
tion, very different from the leaden tint of Entoniscus Cavolinii 
loaded with ova in the same stage of development. The embryo, 
especially, presents easily recognizable differential characters. We 
find no trace of the remarkable Nauplian eye, the existence of whioh 
I have indicated in the parasite of the Crops us, The crystallines of 
the lateral eyes are more approximated, and from these eyes there 
start, on each side of the head, arcs of a reddish-brown pigment 
which meet upon tho median part of the forehead. The sixth 
pair of thoracic legs presents nearly the same confirmation as the 
corresponding pair in tho embryo of E. Cavolinii ; nevertheless the 
terminal rod is shorter, and does not support a tuft of hairs as in 
the latter. From this point of view E, Cavolinii and E, mmnadis 
differ greatly from E. Salvatoris, Kosamann, in which the six pairs 
of thoracic feet are all similar 

Kosamann has placed beyond doubt the existence of the male in 
the European Entonisci §. Further* he has supposed that in the 

* 1 Oomptea Rendus,’ August 12, 1878. 

t Arbeitena. d. zgo1.*zoo& Inst, au Wiirzburg, Bd. iv, 1878. 

X I resume, for the parasite of Pw'tumis m*matm y the name originally 
given by Kosamann, because this parasite Appears to me to be specifically 
distinct from that of Portunus puoer, E. Monism , with which Kosamann 
would identify it " 

$ Bee Kossmann’s paper translated in the Ann. & Mag. Nat Hist, 
ser. 5, vol. x, p. 81. 



586 


Miscellaneous, 


species of the allied genua Cryptoniscus there is hermaphrodism 
with successive functioning of the two sexes and protandry . This 
hj’pothesia, strongly supj>orted by the investigations of Bullar and 
Paul Mayer upon the Cymothoadina, appears to me to he very 
acceptable in the present state of our knowledge, and I willingly 
extend it to the genera Hem ionise as and Entoniscus , and even to 
other less abnormal Bopyrina, such as / one thoracica , which is also 
found at Wimereux in the branchial cavity of CalHanassa gutter- 
ranea. We should thus easily explain how, in the case of animals 
so iare as the Entonisei , Fraisso and myself were able to find, com¬ 
paratively often, upon the same crab, two or even three female 
individuals in different stages of development and unaccompanied 
by any mule *. 

The young imperfoctly developed females would in this case be 
males, which, after having functioned as such, had succoodod in 
attaching themselves directly upon the crab, and continued their 
evolution as females, thunks to the more perfect nutrition which 
they would obtain in their new position. The great dimensions of 
the sac occupied by the Entoniscus loaves, after the escape of the 
embryos, a free space much greater than in the case of the true 
Jiopyri, and facilitates this change of place of the male, the activity 
ot which is sufficient. 

Saceufina Carcini is not very common at Wimereux ; the Ento- 
niscus is very rare there. The coincidence of these two parasites 
upon the same crab therefore possesses a real interest, especially 
if we connect this observation with those made by Frits! Muller upon 
E. Porcelhmce , and by Fiaiasc upon E. Cavolinii . It is, it seems to 
me, a fresh example of what 1 have called the mutual assistance or 
the successive association of parasites in a determinate order, each 
species preparing the soil for ihoso which arc to follow it >f Demon¬ 
strated first among the in scots, this law seems to me to be of very 
general application, and it will doubtless furnish valuable indica¬ 
tions in comparative pathology when it is applied to parasites of a 
lower grade, animal or vegetable.— Comptes Me/ulus t May 3, 1880* 
p, 1034. 


On the Calcareous Sponyes of Minorca, 

By M. Lakschbwitjs. 

M. Lakschewitz has communicated to the Dorpat Society of 
Naturalists a preliminary note on the calcareous sponges of Minorca* 
founded upon collections made in 1882 by Prof. M. Braun, chiefly 
in the harbour of Mahon and the Alcanfu inlot. He adopts 
Hackers classification. 

Order CALCTBPONGliE. 

Farm 1. Ascoxbs. 

1. Ascetta primordial™ y Hack. 

Most of the specimens are flat ouflbion-like stocks of 10-40 miUim. 

* Fraisse found the Entonisei upon seven females of Cardnus mamas 
w ithout ova, one of these crabs bore two ami the other three parasites. 
Upon a single Portnnm puber I found two unequally developed specimens 
of En ton isms Momezh, the only individuals ot tins species that I have 
been able to observe. 
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in diameter. They consist of anastomosing tubes, usually opening 
in groups through common oscula (Tarrus primordialis, Hiiek.), 
more rarely quite as tom a to us (Aidopleyma primordial* , Hack.)* 
Varieties Avcctta prot&jeneg and A. diHt/oides , Haok., nro represented 
among the Minorcan si>ecimcns. Triradutos regular. 

Lee. Mahon, Alcan fa, apparently very abuudaut. 

2 . Asceita clathrus , Htick, 

Two astomatous Au/opJ^y/ua-stocks of 30-35 millim. in diameter. 
The loose tissue formed of slender tubes. Triradiatos with slender 
cylindrical rays, sometimes slightly uudulated, apices a little thick¬ 
ened. Both specimens belong to the var. mataiidrim, 

Loe. Mahon ; previously known from the Adriatic. 

3. Ascetta blanea , Hack. 

Among the few specimens are some which as single individuals 
form a spindle-shaped sac with a naked osculum ( (Hi/nthun ). One is 
a nwnohlastic Jtfardorm -stock with a common osoulum, and another 
possesses several oscula (SoUnhcus). 

Loc . Mahou; previously known only from the Canary Islands. 

4. AscftUis canariensisy Hack. 

All ostomatous polyblustic stocks, often furnished with one or 
move psoudoatomato, loading into vacuities of the canal-system. 
They belong to the variety Asniris arreci/a ?, Hack. 

Loc. Mahon ; only known from the Canaries. 

5. Ascaltis minoricensisy ep. n. 

44 Trirodiatcs and quadriradiates regular (equiangulate and equi- 
radiate) and of the same size, liays 7-10 times as long as thick, 
slenderly nonicah Apical ray of the quadiradiates straight, half as 
thick as tho three facial one#. Colour in alcohol white or brown.” 

Loc. Mahon. 

Two specimens are largo astomatous Auloplcgma-e locks, 40-50 
millim. in diameter. A third is a monostomatous stock with a 
common proboacidiform aperture. 

Fain. 2. Leitoohes. 

0. Leucultis pumildy Rack. 

Most of the specimens arc large polyblastic stocks with several 
naked proboacidiform apertures. Some of them attain a diameter 
of 70 millim., and one is an astomatous stock with a rather narrow 
gastral cavity. 

It is singular that Hiickel describes only solitary person® of small 
size; the Minorcan specimens arc among the largest of calcareous 
sponges. In the structure of the skeleton they agree exactly with 
Raakd’s description ; it consists chiefly of neaily regular triradiatos, 
while the gastral surface and those of the canals are lined with 
regularly arranged small quadriradiatea, tho basal ray of which is 
straight and somewhat longor than tho curved lateral ray. 

Lee. Mahon ; previously known from tlic Atlantic and Indian 
Oceans. 

Ann, cfc Mug* N. Htst. Strr. 5. VoK xvii. 
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7. Leneandra aspcra, Hack. 

A single specimen with a proboscidiform aperture (Dyssyconelfa 
aspera, Hack.). 

Loc. Mahon ; widely distributed in the Mediterranean, 

8, Lmcandra baharica > sp. n. 

“ Dermal surface spinoso, as also the gastral surface. Chief part 
of the skeleton consisting of regular trirudintes. The triradiates of 
the dermal cortex and the gastral quadrirodiates are enveloped by 
minute bacillar spicules (StabchenmortcT). Scattered in the paren¬ 
chyma are colossal fusiform spicules which project but little. The 
globular flagellate chambers are ‘seated racomosely on the branched 
canals. The specimens arfe solitary person®, partly without a mouth- 
aperture and partly with a fringed aperture.” 

Loc. Mahon. 


9. Leucandra Ilodriyuezii , sp. ji. 

41 Dermal surface setosely spinoso. Gastral surface spinoso. 

* Chief part of the skeleton consisting of regular triradiates ; the cor¬ 
tical layer thickly permeatod by colossal, fusiform, and long, very 
fine, cylindrical spicules (Strichnadeln). The triradiatos of the 
dermal cortex and the gastral quadriradiatos enveloped by 1 Stab- 
chenmortel.’ Large astomatous stocks.” 

Loc. Mahon and Alcanfa. 

Fam. 8. SrcoNKs. 

10. Sycandra coronata , Hack. 

Peristome in all specimens surrounded by an olegant circlet 
(Sycarium coronatum ). 

Loc. Mahon; widely distributed in t}ie Mediterranean. * 

11. Sycandra raphanus, Hiick. 

The specimens are individual person®, one with a naked month- 
aperture {Symrus rapluma *, Hack.), the others all Sycariiform. 

Loc . Mahon, Alcanfa ; widely distributed, Mediterranean Indian 
Ocean, Australia, Philippines. 

12. Sycandra setasa, Hack. 

Two single person®, with a long peristomial circlet. 

Loc . Mahon ; common in the Mediterranean. 

18. Sycandra ScJmidtii, Hiick. 

A specimen with proboscidiform mouth-aperture. 

Loc. Mahon ; also in the Adriatic. 

14. Sycandra elegant, Hiick. 

All solitary person®, bearing a horizontal spioulor circlet besides 
the peristomial circlet. 

Loc . Mahon and Alcanfa; common in the Mediterranean. 
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15. Sycandra IfambohUil t Hack. 

One specimen agreeing in skeletal structure with this species, but 
its peristome i« much producod, 

Loe, Mahon ; previously known fiom the Adriatic.— Sitmngsb. 
Naturf,-Geselh('h, b*i dec Univ. Dor pat, Band vii. pp. 330-341. 


On a new Jihixopod, Arcyothrix B ilbianii. By M. Paul IIallbz. 

In his culturo of the ova of Asatris me<jafo'cph ila t > rof. Paul Haller 
discovered a very curious Khuopod, to which ho has givon the name 
of Arcyothrix Balbtana. It incisure* from 20 to B5 p according 
as it is more or less extended. Its irregularly globular body has 
its lower surface flattened into a pedal disk, and the form of the 
animal when creeping resembles that of a jockey*cap. Its proto- 

E lasm is transparent and contains, besides granules and vacuoles, a 
n*go contractile vesicle, which M. Halloz found to communicate 
with the exterior. He was unable to ascertain whether the animal 
had a nucleus, as the employment of colouring agents would havo 
killed the ova under observation. This lthizopod presents appen¬ 
dages of two kinds, namely (1) a digitiforoi contractile pseudopo- 
dtutn presenting nIow movements of oscillation and rotation, and 
(2) two very long and slender filaments of varicose aspect and often 
bifid, which serve to retain what the psoudopodium has seized. 
They are inserted upon two mamillao, which arc pretty close to¬ 
gether, and in contracting they may form a spiral resembling that 
of the peduncle of the Vortxcelh/c *. 

These appendages pUy no part in the locomotion of the animal, 
which is a simple reptution of the protoplasmic mass. Although 
M. Holier. has only once mot with this Protozoon and could not study 
its development, his discovery of it is of considerable importance. 
The simultaneous presence of the pseudopodium of the Amoebana 
and of the filaments of the Heliozoa leads to the supposition that 
Arcyothrix Balbianii may be regarded as a type intermediate be¬ 
tween these two groups. (The outline figure given of the animal 
(a side view) shows a depressed irregular cono having the fiat 
creeping surface below and the single psoudopodium springing from 
the apex. Two long slender threads, thickened at intervals, spring 
from two conical projections on one side of the cone, and a flagel¬ 
late Infusorian is shown as retained by one of these filaments. 
The contractile vesicle is placed immediately beneath the base of the 
lower of the two filaments.) — Memoir eg de la Societd des Sciences de 
Lille, »4r. 4, tome xiv.; Bull. Scitnt. da Dep. du Nord, October 
1885, p. 323. 

a Podoxtoma jUiyerum, according to Clapar&de, can retract the fila¬ 
ments which It emits in the same way. 
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species of, 850, 

Bib, on the identity of the, with the 
Poor-Cod, 441, 520. 

Blechrus, new species of, 206, 

Bollia, characters of the new genus, 
360, new species of, 400. 

Bone-caves, on recent researches in, 
in Nortli Wales, 292. 

Books, new:—Budde-Lund’s Crus¬ 
tacea Isopoda Terrestria, 81; de 
Fjoriol’s Pal4ontologie Fmn^aiae, 
Terrain jurassiqne, Crinoides, 276; 
Wachsuiuth and Springer’s lie vi¬ 
sion of the Palttwcrinoidea, Part 
III., 276; Dixon’s Evolution with¬ 
out Natural Selection, 881; Pen¬ 
nington’s British Zoophytes, 485; 
Lydekker s Reptilia and Amphibia 
of the Maleri and Denwa Groups, 
532. 

Boulenger, G. A., on Raua tempo- 
raria, 248; on the opposition in 
Phyllomedusa Jlieringii, 468. 

Brachionus, now species of, 299, 
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